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FTER the lg bay of Edi 
- burgh had publiſhed thoſe volumes of 


rs. which have met with ſo favourable 
a reception from the public, a propoſal a 


made them to enlarge their 
ry their diſquiſitions into other parts of n 

ture, beſide ſuch as more mmi relate 
to the branches of medicine. 
ences are remarked to have a cloſe connexion 
together ; but none more than thoſe: of me; 
dicine and natural philoſophy: A 
ety ſoon obſerved, that, ſhould it turn * in- 
quiries into more you knowſtdge/ it could 


All the ſis = 


: „and needed but open its door to 
F Gal of other profeſſions,” ho might 
enrich it with their ne and diſco» 
veries. i 
Soo afar tas oy ted bra 2 new 


: form, ſeveral misfortunes har 


nf 


- which 


retarded its progreſs, and have hitherto pre» 
the 
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the public... Tho. rebellion-hroke out in this 
country ; and both ſcattered the members 
for ſome time, and engaged their attention . 
to ſubjects, leſs agreeable and more inteteſt- 
ing, than general diſquiſitions into nature. 
No ſooner were public affairs compoſed, than 
we met with an irreparable loſs in the death 
of Mr. MacLausin, one of our ſecretaries. 
The great talents of that Gentleman are ge- 
nerally knovyn and highly eſteemed in the li- 
terary world; but the fociety have, alio; par- 
ticular reaſon to regrete in him the loſs of 
choſe qualities, which form an excellent a- 
cademician. Indefatigable himielf, he was 
a perpetual ſpur to the induſtry of others; 
and was highly pleaſed with the promotion of 
knowledge, from whatever hands it came. 
At the time of his death, a number of diſ- 
coyeries, ſufficient to have formed a volume, 
had been communicated to him ; but, being 
mingled with his 'other papers, have been 
diſſipated by various accidents; and the ſo- 
ciety could recover but few of them. 


3:3 


Tux objec: of this: a 1s 4 ſame 
—_ that of the other academies, which have 
becn eſtabliſhed in different parts of Europe, 
the promoting of natural philoſophy, and of 
literature, by communicating: to the public 


ſuch diſſertations as ſhall be tranſmitted to 


them, either by their own members or by 


others. Tis allowed, that theſe two branches 


of learning, eſpecially the former, are more 
promoted by the obſervation of facts than 
by the moſt ingenious reaſonings and diſputa- 
tions. To a diligent, and even ſometimes to 


a careleſs inquirer, many valuable experi- 


ments, no doubt, occur; and theſe would 
enrich our collections, tho without this me- 
thod of conveyance, they would be intirely 
loſt to the public. The united judgments too 
of men correct and confirm each other by 
communication, their frequent intercourſe 


excites emulation, and from the compariſon 


of different phenomena, remarked by diffe- 
rent perſons, there often reſult general truths, 
of which, from one of theſe phenomena, no 
man of the greateſt ſagacity could entertain 

4 any 
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any ſuſpicion. Tho the collection of ex- 
periments ſeems continually, by means of 
the learned ſocieties, and the labours of in- 
dividuals, to be augmenting, we need not 


entertain any apprehenſions, that the world 


will ever be overwhelmed by the number of 
confuſed and independent obſervations. The 
heap does not always go on, increaſing in 
bulk and diſorder, thro' every age. There 


ariſe, from time to time, bold and happy ge- 


niuſes, who introduce method and ſimplicity 
into particular branches of ſcience ; and re- 
ducing the ſcattered experiments to more 
general theorems, abridge the ſcience of na- 
ture. Hints of this kind, we hope, may 
be able to pals thro' our hands; and at worſt, 
our collections will be a ſpecies of magazine, 
in which ſacts and obſervations, - the ſole 


means of true induction, will be depoſited for 


the purpoſes of philoſophy. 

Tur ſciences of theology, morals, and 
politics, the ſociety are reſolved intirely to 
exclude from their plan. However difficult 
the inferences in theſe ſciences, the facts, on 
| | which 


we paſſions of men, they admit of more 
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which they are founded, are extremely obvi- 
ous ; and we could not hope, by our collecti- 


ons, to be, in this reſpect, of any ſervice to 
the public. The great delicacy of the fub= 
ject, the imperfections of human under- 
ſſtanding, the various attachments and incli- 
1 nations of mankind, will for ever propagate 
3 diſputes with regard to theſe parts of erudi- 
1 tion. And 'tis the peculiar happineſs of geo- 


metry and phyfics, that, as they intereſt leſs 


calm diſquiſition and inquiry. 
IT is not that the ſociety 3 or on 


poſe, that what they communicate will be 


intirely above doubt or dif] putation. The pa- 


bers, indeed, which r, print, were = 


to hi a them in their collections: But 
they pretend not to warrant the juſtneſs of e- 


very reaſoning, nor the accuracy of every 


obſervation. The author alone of each pa- 
per is anſwerable for the contents of it: And 
the ſociety are as willing to inſert what may 
by communicated i in : oppoſition to the ſenti- 
e 
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ments of 0 its e e as in confit-- 
mation of then. dat £00 


Tux ſociety are ſenfible/ that's it lens a- 
lone to the public to decide concerning the 


value of any invention; and all the merit 
to which they pretend, is that of exciting the 
induſtry of the learned, and of conveying 
their productions to the notice of the world: 
They aſſume not ſuch authority as to ſtamp 
their approbation on any performance; even 
thoſe which they communicate, much leſs 
thoſe which have barely been red before 
| them. If ever their teſtimony has been cited 
by any author in favour of his books, rea- 
ſonings, or machines, they hereby declare, 
that this liberty has been uſed entitely with- 
out their conſent or knowled ge, and proceeded 
alone from the fond opinion, which .. wri- 4 
ter had entertained of his own performance. 
Wnoxvxx will favour the ſociety with any 
diſcourſe which itcomprehendsin its plan, may 
ſend their papers to either of the ſecretaries, 
Mr. ALEXANDER MONRo Profeſſor of Anato- 
my at Edinburgh, or Mr. David. Hume 
e keeper to the faculty of Advocates, 
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1 1 An r 1c E I. 
c the Laws of Motion; by the e 
Hxxxv Home, Eſquire, one of the Senators 
of the College of Fuftice. | e Nit 


1 0 thing has more nl while 
| ſophy, than an unlucky propenſity; 
2 which makes us graſp at principles, 
without due regard to facts and experiments. 
Tho fond of knowledge, we are willing to 
4 purchaſe it at the eaſieſt rate; and general 
principles delight us, becauſe they ſhorten 
the road to knowledge. This bent of the 
mind is productive of manifold errors. Pre- 
poſſeſſed once by a favourite principle, we are 
no longer open to conviction. Every phe- 

a © nomenon 
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nomenon muſt he accommodated to that 
principle, and every. oppoſite fact, however 
obſtinate, muſt go for nothing. And thus 
we endeavour to mould nature to our wiſh, 


inſtead of deſiring to know nature in her ge 


nuine figure. 

Wi (ce, then, that in ſcience; as well as in 
action, appetite and inclination generally gain 
the aſcendant. Even in natural philoſophy, 
theory was introduced before experiment, 
and every philoſopher urged his on notions, 
without regard to truth or reality. This 
produced a maſs of undigeſted and contradi- 


ctory theory; which at length could not fail 


to bring on the diſcovery, that the whole was 


little better than fancy and chimera. The 
diſcovery had a remarkable good effect; 


which was, firſt to make us doubt of every 
thing, and then to make us ſearch after 
truth in the more painful road of induction. 
By this means, a greater number of im- 
portant truths have been brought to light 
within a century or two, than before that 
time from the beginning of the world. 

Bur tho our only ſure guides to truth are 
facts and experiments, it is however expedi- 
ent to to keep the end in view. Facts and ex- 
periments 
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periments are uſeleſs lumber, if we are not 
to reaſon about them, nor draw any conſe- 
quences from them. In all our operations, we 
may have an eye to theory: nay we muſt have 


1 tit; for ſuch is the conſtitution of our mind. 


Theory hecomes only a ſource of error, when 
we indulge in it too much, or attach ourſelves 
to it beyond what facts and experiments can 
juſtify. In ſhort, theory is vain without ex- 


| periments, and experiments are beſt under- 
3 ſtood by applying them to theory. 


NATURAL philoſophy, it muſt be mk 
ledged, is far from being: ripe for firm and 
laſting theory. But we have facts and expe- 
riments in great abundance, to be a founda- 


tion for theoretical ſketches; which may be 


ſafely indulged, provided they be done in ſo 
{light a manner, as to leave the mind free 
from any wrong bias. Tho' we have not ma- 


terials for a regular building, there is nothing 


to hinder: us to venture upon a model. 
ALMosT every author who treats of the 
laws of motion, has thought it incumbent up- 
on him to ſet out with a definition of motion, 
And, in a thing ſo ſimple, it may appear 


ſtrange to find ſuch a variety of definitions: 


whence one thing may be gathered, that none 
8 "of 5 
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of thoſe definitions have been approved of by 
ſucceeding authors. Epicurus defines motion 
to be . a paſſage from one place to another: 
and he might as well have defined it to be 
motion from one place to another; becauſe 
paſſage in this ſentence means nothing differ- 
ent from motion. Sturmeus defines motion 
to be © ſucceſiva rei mote in diuorſis locis ex- 
e #ftentia;” which is juſtly blamed by Leib- 
nitz as deſcribing the effect of motion, rather 
than the formal nature of it. And yet Leib- 


nitz's own definition, © Motus eft continua loci 


* mutatio,” is not more ſatisfactory. But, of 
all definitions that ever were attempted, Ari- 
flotle's definition of motion is the moſt unin- 
telligible, ** Aus entis in potentia quatenus in 
% potentiaz which Locke condemns as abſolute 
jargon; and which, he ſays, would puzzle 
any rational man, to whom it was not already 
known by its famous abſurdity, to gueſs what 
word it could ever be ſuppoſed to be the ex- 
plication: of. 


BurT it is no wonder theſe tha * 


not given ſatisfaction to each other, or to 
their readers, upon this ſubject; for they 
have attempted what is utterly impoſſible, 
ee „ via. 
k Locks concerning human underſtanding, B. 3. ch. 4. $8. 
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3 | wiz. to give a definition of a ſimple idea, 
E | They might as well have attempted a defini- 
tion of colour or ſound, of pain or any other 
ſimple feeling. It is to be regreted, that na- 
tural philoſophers and mathematicians are 
not always well {killed in logics, and of this 
truth we ſhall have but too > often occaſion to 
give examples. 

SCARCE any author that I know has 
thought of giving a definition of reſt; yet it is 
not a more ſimple object than motion. I can 
XZ gueſs at the reaſon, that reſt is the more fa- 
EZ miliar object; a greater number of things 
XZ appearing to be in a quieſcent ſtate than in 
motion. If every thing about us appeared 
3 to move, we ſhould be ſurpriſed the firſt 
time we ſaw a body at reſt, and probably 
XZ would endeavour to explain the thing to o- 
3 | thers: but both are equally incapable of a 
J definition. They are ſimple objects of ſight 


two ſenſes, and we could never have the 
3 leaſt notion either of reſt or motion, 

Wurm a being moves itſelf or moves, we 
conceive the being as acting; and in this 
view motion is a ſpecies of action. But, 
hen 2 body is moved by being acted upon, 
= | js We 


and perhaps of touch. Deprive us of theſe 
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we conceive the motion of the body as an 
effec: produced by « proper cauſe. In this 
caſe the body does not act, but is acted up- 

n. This, tho' an evident diſtinction, does 


not exclude ſelf- motion from being alſo con- 


fidered as an effect in a certain light, viz, 


an effect produced by a being upon itſelf. 


EVE RVY thing which moves, and is not | 
barely moved or acted upon, muſt be endu- 


ed with a power of motion. For this power 
is involved in the very conception of ſelf- 
motion. And the term power may be equal- 


ly applied to animate and inanimate. beings, 


ſuppoſing them to be equally ſelf-movers, 


Wurrurx matter in any caſe be endued 
with a power of motion, is a celebrated 
queſtion, which is generally reſolved in the 


negative: and, as this que ſtion cannot be o- 3 
verlooked in the preſent. ſpeculation, I ſhall 


endeayour to examine it with all the accu- -i 


mou poſſible. 


MarTTz#R is generally repreſented as to 3 
enn unactive and inert; and indeed in a 
ſuperficial view the fact appears to be ſo. 


The bulk of the things about us ſeem to 
be at reſt, and we lay our account that they 


will continue in that ſtate, unleſs ated upon 1 | 
1 
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Lebens end free, If we lock p any 
movable object, we truſt to find it in the ſame 
I | | place; and, ; if it be miſſing, A aſcribe 
our loſs to thieves, not to ſelf- motion in the 
body. Matter, ſo far as we gan diſcover, is 
certainly not endued with thought or volun- 
tary motion; and yet, that it is endued with a 
power of motion in certain circumſtances, 
appears to me an extreme clear point, Drop» 
ping a ſtone from a high tower, it falls to 
the ground without any external impulſe, ſo 
far as we can diſcover. Here is an effect 
produced, which every one, who has not ſtu- 
died philoſophy, will attribute to a power in 
the ſtone itſelf. One would not heſitate 
draw this concluſion, ſhould the ſtone move 
Jupwards; and yet, ſetting aſide habit and 
cuſtom, it muſt be evident, that a ſtone can 
Jas little move downwards as upwards with» | 
I out a vis matrix. And that this is a juſt, as 
well as natural way of thinking, will appear 
by analogy; When a man is in motion, we 
readily aſcribe the effect produced to a power, 
which he poſſeſſes, to move his limbs. Why 
then do philoſophers deny to the ſtone, in the 

a power which they ſo readily aſcribe. to the 


3 
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man? If it be objected that man is a being 


endued with a power of moving himſelf, 
and of moving other things, the plain an- 
ſwer is, that theſe are facts which we learn 
no other way than by experience ; and we 


have the ſame experience for a voucher, that 


a ſtone ſet free in the air will move itſelf, 
And if it be farther urged, that man is a 


thinking being, the anſwer will readily oc- 


cur, that a power of beginning viſible mo- 
tion is no more connected with a power of 


thinking, than it is with any other property 
of matter or ſpirit. Nay, Mr Locke holds, 
that matter may be endued with a power of 


thinking ; and, ſuppoſing this power ſuper- 


added to the other properties of matter, it 


cannot be maintained, that matter would be 
rendered thereby more or leſs capable of be- 
ginning or continuing viſible motion. 

Bu this is not the only inſtance in which we 


diſcover an agency or active power in matter. 
A billiard ball ſtruck upon the ground, re- 


bounds with a conſiderable force. A bow bent 
by the hand, reſtores itſelf with violence when 
the ſtring 1s let go. In both, there is an ipſtant 
of reſt betwixt the oppoſite directions of the 
motion. The ball rebounds, and the bow 

ke | reſtores 


«CC be tc 1 ** Wann 2 


PHYSICAL and LITERARY. 


reſtores itſelf to its former ſhape,” oath 


any external force, by an inherent power 


which is known by the name of elaſticity. 
But we need not dwell upon p 


rticular in- 
ſtances. Chemiſtry diſcovers various powers 
in matter of the moſt active kind; and every 
man who is converſant with the operations of 
chemiſtry, muſt heve a eee 1 
that matter is extremely A 
Fox the ſake of illuſtration, 16 us ſup 


poſe a ſubſtance or thing having the follow- 
ing properties, that-it makes no reſiſtance to 


bodies impinging upon it; that when carried 
along in a man's hand, even with' the moſt 


violent motion, it does not increaſe the No- 


mentum of the hand, and that it ſtops ſhort 
the inſtant the hand ceaſes to move. This 
would certainly be the moſt inert of all con- 
ceivable things. And if ſo, matter cannot 


be abſolutely inert or paſſive, when its pro- 


perties differ ſo widely from theſe deſcribed. 


In many circumſtances matter begins motion, 
and acts often with great violence. It has a 
| conſtant endeavour, when once ſet in mo- 


tion, to preſerve itſelf in the ſame degree of 


motion, and, when at reſt, is not your in 


motion without zefiftance; 
| 1 Tow 


* 
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Bur it is maintained by the bulk of our 9 
philoſophers, that matter is altogether inca- 
pable of active powers; that activity is con- 
fined to immaterial ſubſtances, and that in- 
ertneſs is implied in the very conception of 
matter. This moves them to aſcribe to ſome | 
_ inviſible agency, all that activity which we | 
diſcover in matter. In every one of the a- | 
bove inſtances, matter, they ſay, does not act, 
but is ated upon by the deity, who interpo- | 
ſes by general laws, to preſerve the unjfor- | 
mity of nature. Thus, when a ſtone falls, 
it is not the ſtone which acts, but the deity. 
It is the continual action of the deity which 
keeps the planets in elliptical orbits: and, 
when a plague infeſts the world, it is the de- 
ity who ſpreads the infection, and directs | 
inert matter to ravage and deſtroy, Arſenic | 
is not of itſelf a poiſon; it is the immediate | 
finger of God which makes it ſo. | 
Win regard to this whimſical doctrine, | 
which declares war againſt our ſenſes, it may | 
be obſerved, that natural philoſophy is not 
much affected by it, of whatever errors it may | 
be productive in the more abſtract ſciences. | 
For it is admitted, that the deity, in acting 
n matter, unos himſelf to the ſame 

| ſtrict | 


ſoning upon this ſubject, it will be neceſſary 


11 
ſtrict and invariable laws which govern mat- 
ter, ſuppoſing it to have a power of motion. 
Therefore, the hiſtory of nature will be the 
fame, upon either ſuppoſition At the ſame 
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common ſenſe, but, in place of a beautiful 
chain of cauſes and effects, diſcoverable in 
the operations of matter, preſents a deform- 
ed and crude ſcene, which detracts from the 
wiſdom of the deity; I think it of conſe- 
quence to beſtow ſome thoughts upon it: and, 
I am hopeful to make it evident, that this 
hypotheſis is no better e he reaſon 
than by experience. 

To put an end to a good deal of: looſe rea- 


to aſcertain the meaning of the terms mate- 
rial and immaterial; which, ſo far as I know, 
has not been done with ſufficient accuracy. 
All beings and exiſtences muſt be either ma- 
terial or immaterial; or, in other words, 

muſt be matter or not matter: therefore, if 
we know what is matter, we cannot be at a 
loſs about what is not matter. I take it for 


granted, that we have no conception of mat- 
teer but as ſubſtance or body, endued with co- 
bur, figure, extenſion, impenetrability, or 

other 
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other properties of ſuch a nature as to be ob- 
jects of our external ſenſes. * The direct op- 
poſite, [muſt of courſe; be an accurate deſcri- 
ption of an immaterial ſubſtance, v/z, that 
which has properties of ſuch a nature, as not 
to lie open to any of our external ſenſes, 
more than colour to one born without ſight. 
Thus it comes out, that immateriality is 


merely a negative term, comprehending eve- 
ry thing that is not matter. And it is of con- 


ſequence to be obſerved, that the diſtinction 
betwixt material and immaterial, not being 
founded on the nature of the things which 
are ſo diſtinguiſhed, but on the limited na- 
ture of our external ſenſes, has not the leaſt 
tendency to explain the nature or properties 


of immaterial ſubſtances, further than bare- 


ly, that theſe properties are of ſuch a kind, 
as not to be the objects of any external ſenſe, 

From theſe premiſes, the following rea- 
ſoning will, it is hoped; be found entirely 


| 


#; 


concluſive, - Size, figure, motion, weight, | 


Sc. are qualities of matter which are percei- 
ved by our external ſenſes; but there is none 


ſo fooliſh to maintain, that matter can have 


no qualities but what are objects of an external 


ſenſe. It would be the dame as to deny the 


exiſtence 
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exiſtence of immaterial ſubſtances becauſe 


theſe do not exhibit themſelves to our ſenſes, 
Power is a property or quality, of which 
none of our external ſenſes afford us the per- 


ception; and therefore our want of percepti- 


don of power, does not more conclude a nega- 


tion of power to matter, than to ſpirit. In 


general, we have no means to come at the 
knowledge of a cauſe, but by the ect pro- 

duced. We cannot, a priori, conclude, 
that animate beings are endued with any ſort 
of powers, more than inanimate. Experience 
is here our only guide. We find by experi- 
ence man to be a reaſoning being, endued 
with many powers and faculties: and, by the 
ſame experience, we find matter to be endu- 


ed with certain powers and faculties. Both 
are diſcovered by the effects produced; and 
we have no other means to make a diſcovery. 
We ſee a ſtone fall without any external im- 
pulſe. From that effect we haye a juſt foun- 
dation to conclude, that the ſtone has a pow+ 


er of moving itſelf. And, if we have not a 
juſt foundation to make this concluſion, we 
have not a juſt foundation. to make this other 


concluſion, that a man has a power of ſelf- 


motion when we ſce him walking. And af- | 


ter 
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after all, it muſt appear extremely whimſi- 
cal to deny to matter a power of motion, 
merely becauſe matter difcovers itſelf to our 
external ſenſes in part; when, at the ſame 
time, we are ſo ready to attribute powers of 
every ſort to immaterial ſubſtances, which | 
cannot be reached by our external HONEY 0 ei- 
ther in whole or in part. N 
Ir is ſuggeſted above, that to endue mat- 
ter with a power of acting according to ge- 
neral and invariable laws, exhibits a more 
beautiful and compleat ſyſtem, than to leave 
it abſolutely inert, to require a continued in- 
terpoſition of the deity. To illuſtrate this 
point, I chuſe to borrow the honourable Mr. 
Boyle's ſentiment, whoſe piety was not infe- 
rior to his knowledge. © It ſeems manifeſt 
" oor that whatſoever is done in the 
world, at leaſt where the rational foul in- 
© tervenes not, is really effected by corporeat | 
* cauſes and agents, according to the laws | 
« ſettled by the omniſcient-author of things.” 
And he obſerves, © That as it more recom- 
* mends the ſkill of an engineer to contrive 
te an elaborate engine, ſo as that there need 
nothing 


75 Inquiry into the vulgar notion of nature, p. 60. 
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« nothing to reach his ends in it, but the 
« contrivance of parts void of underſtand- 
ing; than if it were neceſſary that, ever 
« and anon, a diſcreet ſervant ſhould be em- 
« ployed to concur notably to the operations 


= <« of this or that part, or to hinder the en- 
* vine from being out of order: ſo, it more 


« ſets off the wiſdom of God, in the fabric 


of the univerſe, that he can make ſo vaſt a 


« machine perform all thoſe many things 


« which he deſigned it ſhould, by the mere 


« contrivance of brute- matter, managed by 
« certain laws of motion, and upheld by his 
« ordinary and general concourſe; than if he 
« employed, from time to time, an intelli- 
« vent overſcer to regulate and controul the 


* motion of the parts *.” What may be the 


opinion of others, I cannot ſay; but, to me, 


this argument is perfectly concluſive, Con- 


ſidering this univerſe as a great machine, the 
workmanſhip of an intelligent cauſe ; I cane 


not avoid thinking it is the more compleat, 


the leſs mending or interpoſition it requires. 


The perfection of every piece of workman- 


ſhip, human and divine, conſiſts in its an- 
| ki 


Inquiry into the vulgar notion of nature. p. 7. 
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ſwering the deſigned purpoſe, without be- | 
ſowing further labour upon it. And there- 


fore, upon the whole, as we have no foun- 


dation, either in reaſon or experience, to de- | 


ny activity to matter; I conclude, that the | 


doctrine of the abſolute inertneſs of matter, ; 


is not only repugnant to truth, but tends, in 


an indirect manner, to arraign the deity of 
want of power or of wiſdom, or of both. | 


Of the VIS INSITA or VI 
INERTIA. 


AVING thus brought our ſubje& with» | 
in bounds, by evincing that we have 
no occaſion to ſearch for any other im- 


mediate cauſe of natural appearances than the 
activity of matter itſelf; I ſhall proceed to ex- 
amine ſome of the powers of matter, ſuch of 


them as are productive of the moſt remarkable 
effects: and ſhall begin with the vis i, or | 
is inertiae, that ſignal property of matter, 
whereby, as philoſophers teach, « A body | 
« always | 


„change its ſtate.” 
dled by writers without any degree of accu- 
& racy. The bulk of them reſolve it into the 
5 inertneſs and paſſive nature of matter; and 
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always perſeveres in its ſtate of reſt, or of 


« uniform motion, in a right line, till, by 
« ſome external influence, it be made to 


This property is han- 


conſider the preſent ſtate of a piece of mat- 
ter, whether of motion or of reſt, to be an 
effect, which, once produced, muſt conti- 


nue to exiſt as it is, till it be changed or de- 


ſtroyed by the operation of a new cauſe. But, 
as this conception of the matter is liable to 
ſtrong objections, which ſhall by and by be 
mentioned, the moſt rational writers admit 
of a power in matter to preſerve itſelf in its 
preſent ſtate; but then, conſidering the per- 
ſevcrence in reſt and in motion, to be effects 
of the ſame kind, they, without making a- 
ny diſtinction, attribute both to the lame 
power or cauſe, | ” 
I cannot ſubſcribe/to either of theſe noti- 
ons. Tt is obvious to me, that the mere ne- 


gation of a cauſe, tho' it may account for the 


continuance of a body at reſt, as it may ac- 


count for its preſerving the ſame figure or 
colour; yet can never account for the re- 


C _ - ſtance 
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ſtance made in the change from reſt to mo- 
tion, or from motion to reſt. And it is e- 
qually obvious, that a ſtate of motion is very 
different from a ſtate of reſt; and that the 
preſerving a body in motion, muſt be an o- 
peration of a different kind, from that of : 


aer enz natreſt + os 


Ix order to handle this ſabjedt with ſome I 
Jeywe of accuracy, I ſhall endeavour to make 
out the three following propoſitions: fi, 
That motion is a continued action, which 


muſt infer ſome power continually acting. 
Secondly, That as matter reſiſts a change from 
reſt to motion, as well as from motion to reſt, | 
this reſiſtance is not to be accounted for by 


the mere negation of a cauſe, but is a poſi- 
tive effect to require a cauſe as much as mo- 
tion does. And, laftly, after explaining the 
cauſe of the continuance of motion, I ſhall | 
endeavour to ſhow, that it is an effect of a ; 
different kind from the reſiſtance which mat- 
ter exerts againſt any impulſe which puts it | 


in motion. 


Wirn regard to the firſt propofition, mo- 
tion evidently differs from the other proper- 


ties of matter. It is not like extenſion, fi- | 


gure, and ſuch like qualities eſſential to mat- 
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ter. Every body muſt be of a certain ſize 
and figure; but it is eaſy to ſeparate motion 
from body, by ſuppoſing it to be at reſt. 


But what we have principally, to conſider in 


dhe preſent argument is, that the moulding 
| of a body 1 into a certain figure, or the giving 
E it a certain colour, are not imperfect, but 
: compleated effects; which, once produced, 
muſt continue invariably the ſame, until ſome 
power be exerted to make an alteration, This 
is involved in the very conception of colour 
and figure, and is ſo ſimple and clear a pro- 


poſition, as to be incapable of any illuſtrati- 
on. The bare negation of a new cauſe, is 
ſufficient to account for the continuance of 


ofi-¶ ſuch effects. Reſt is of the ſame kind. It 
mo- requires no action or operation to preſerve a 
the IE body at reſt, more than to preſerye its colour 
hall MW or figure. But motion, being the direct op- 
fa poſite of reſt, cannot be one of thoſe com- 
nat- I pleat effects, which, once produced, muſt 
ts it ¶ continue invariably the ſame. Motion, by 
the very conception of it, is aQian. While 
mo- Ja body is in motion, it is in continual action; 
per- and, as action implies power, there muſt he 
fi- Ia power continually exerted to preſerye a bo- 
nat- W-dy i in motion. Again, if motion be conſi- 


dered 
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dered as an effect, it can only be compared 
to figure or colour, with regard to that part 
of it which is paſt : what part remains to be | 
performed, is ſo far from a compleated effect, 
that it is not ſo much as commenced ; and | 
therefore muſt neceſſarily be conceived as a 
different effect, to the production of which 
there muſt be a new exertion of power. 
Motion then is a continued effect, or rather 
a ſeries of different effects, to require a cauſe 
in continued action. Accordingly, when 
we attend to our own perceptions, we do not 
inquire for a cauſe, when a body ceaſes to 
move. If the cauſe of the motion ceaſe, | 
we ſcek no other reaſon for the ceaſing of 
the motion. If a thing ſo evident can ad- 
mit of illuſtration, let us figure an animal in ; | 
motion. It never came into the mind of a- 
ny perſon, that a man is paſſive in the action 
| of walking or running. In this caſe we rea- 
1 : ſon juſtly, that walking or running requires 
bj a continued exertion of power. It requires 

no exertion of power to put an end to theſe } 
motions. The man has but to forbear to e- 
ert his power, and reſt enſues. In this mat- i | 
ter there is no difference betwixt animate and 
inanimate beings ; not even tho it ſhould be f 
lyppolea 3 
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ſuppoſed, that matter is altogether paſſive. 
For, if matter itſelf has not a power of mo- 
tion, the ſpirit which actuates matter, cannot 
otherways preſerve it in motion, but by a 
continued exertion of power, FD 

Tux ſecond propoſition is almoſt ſelf- 
evident, To account for continuance at reſt, 
nothing is required except barely the nega- 
tion of a cauſe. But matter at reſt not only 
continues in that ſtate, but plainly reſiſts e- 
very force which tends to change its ſtate 
from reſt to motion. Matter makes no re- 
ſiſtance to any cauſe which produces an alte- 
ration in its figure or colour. Reſiſtance is a 
poſitive effect which requires a poſitive cauſe. 
And this property of reſiſtance which all mat- 
ter is endued with, is a principle directly op- 
poſite to inertneſs or paſſeity, if I may uſe 
that term. Reſiſtance is plainly action, which 
every man may readily perceive in himſelf, 
when an impulſe is made upon him : and, 
were matter abſolutely paſſive and inert, it 
would make no reſiſtance, but be carried on 
by every impulſe, without diminiſhing the 
force of the impelling body. 

W1rTH regard to the third propoſition, we 
cannot be at any loſs to aſſign a cauſe for the 

| continuance 
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- continuance of that quantity of motion which 


is once given to a body. If the intervention 


of ſpirit be rejected as above, there is but an-„ 
other hypotheſis to recur to, which is, That 


inanimate matter is endued with a power to 
preſerve itſelf in motion, as well as animated 
matter is, without any other difference, but 
that the former having no will or feeling, acts 


blindly and invariably by an eſtabliſhed law. 


It has no ſpontaneous motion, becauſe it has 
no will. Neither has it in every circumſtance 
a power of beginning motion ; but, when 
once ſet in motion, it has a power given it by 
the Author of nature to continue itſelf in mo- 


tion. And this is a law which regards all 


matter without exception. 

And this power being once eſtabliſhed, it 
remains only to be made out, that it is of a 
different kind from that which reſiſts a change 
from reſt to motion, and from any degree of 4 
motion to a greater. The thing is obvious; 
for, as cauſes are beſt diſtinguiſhed by their 
effects, the cauſe cannot be the ſame of two 
effects diametrically oppoſite, v/z. preſerving 
a body in motion, and oppoſing motion. It 
may ſerve to clear this matter, if we attend | 
to the diſtinction betwixt impulſe and reſiſt | 

ance. 
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7 | ance. They are ſimple ideas, and therefere 


incapable of a definition; but their difference 
will be obvious, by confidering a man in the 


act of puſhing againſt an obſtacle, and bare- 


ly reſiſting force applied againſt him, without 


1 puſhing again, or counteracting. The man, 
no doubt, is active in reſiſting, as well as in 
puſhing; but the actions are very different in 


their nature, and carefully to be diſtinguiſhed ' 
in accurate reaſoning. In a word, the ten- 
dency of impulſe is, to produce motion; the 


tendency of reſiſtance 1s, to prevent it. Theſe 
E | powers, therefore, ſo oppoſite to each other, 
2 ſhall hereafter be diſtinguiſhed by different 
names. The vis inſiua ſhall be appropriated 


to that power which is favourable to motion 
leaving the other power which reſiſts motion 


to be denominated by the vis inertiæ, or ra- 
WF ther vis reſiſtentiæ. 


Tuo' this vis inertiæ be a power, ks obſer- 
ved, 1nherent in all matter, there are certain 


experiments which may appear to claſh with 
it, and which, upon that account, merit at- 
tention. If a round ball be laid upon a ho- 


rizontal table in vacuo, in which ſituation 


there will be no counteraction of gravity, it is 


tertain, that the ſmoother the ball and table 


24 ESSAYS any OBSERVATIONS 


are, the reſiſtance will be the leſs : and they 
may.be made ſmoother and ſmoother, till the 
reſiſtance be quite inſenſible. If the reſiſt- 
ance do not vaniſh altogether, it may be ow- 
Ing to our want of art to make any ſurface 
abſolutely ſmooth. There is no reaſon, it 
may be thought, to aſcribe the ſmall remain- 
ing reſiſtance to a ſuppoſed vis inertiæ, when | 
it can be accounted for by other cauſes ; and | 
that it is unphiloſophical to ſuppoſe the exiſt- | 
ence of a cauſe, when we cannot point out a 
ſingle effect that reſults from it, and from no 
other cauſe. N : 
Bur there is another experiment of the 
very eaſieſt operation, and which is liable to | 
no ambiguity. Let a body of any determined 

weight be ſuſpended by a thread or rope fix'd 
to a hook in the ceiling: the leaſt conceive- || 
able force will put this body in motion. If 
any reſiſtance at all be felt, it ought to be at- 
tributed to the denſity of the air, not to the 
body. And indeed theſe experiments infer, 
no more than what is admitted by every phi- 
loſopher, that the ſmalleſt force is ſufficient 
to move the greateſt body. It is acknowled- 
ged, that, were the globe of the earth ſuſ- 
pended by a chain, there is not a force 16 
ſmall 
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W (mall which it would not yield to. Theſe, 
and ſuch like experiments, look as if matter 
had no attachment to reſt, no vis refitentie, 
but that it readily yielded to motion. That a 
body is put in motion by the very ſmalleſt 
force, and yet that it reſiſts a change from 
T reſt to motion, are propoſitions which may 
appear not to be very conſiſtent: yet both 
are true in fact. And the difficulty will ya- 
niſh, by attending to the power of the bis 
inerliae or refiſtentiae, that it is not meaſured 
merely by the ſize or bulk of the body to 
which it belongs, but has a relation to the 
= momentum of the impingeing body. The leaſt 
force will put the greateſt body in motion: 
but from this it does not follow, that matter 
does not reſiſt a change from reſt to motion. 
It only follows, that this reſiſtance is always 
leſs than the vis motrix. To calculate the 
| proportion betwixt the vis motrix and the te- 
ſiſtance of a body at rent ſhall be the e 
of the next chapter. 
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| Or. THE COMMUNICATION] 3 


or MOTION. 


| H E 2 of motion from 

1 one body to another, has been ex- ; 
Fern pualing to metaphyſicians; tho' not 
to practical philoſophers, who make no dif- 
ficulty to ſuppoſe, that motion actually paſſes 
out of one piece of matter into another. Let 
us figure one billiard ball at reſt, and ano- 
ther directed upon it with a certain velocity. 
It is underſtood that part of the motion of 


the impingeing ball paſſes into that which is 


at reſt, after which it proceeds to move with 
that degree of velocity which is communi- 
cated to it. This account of the matter ap- 
pears to me altogether abſurd. Motion can- 


not ſubſiſt by itſelf to be transferred from 


place to place, or from body to body. It is 
one/of the qualities or properties of matter; 
and it is no leſs repugnant to the very conce- 


ption of the thing, that the motion of one 


body 


Ch 
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body can paſs from it to another, than that 
the figure of one body can paſs from it to an- 


affections, are inſeparable from the particu- 


no ſeparate exiſtence, and therefore cannot 
be conveyed, even in the imagination, from 
one body to another. The green colour of 
this field, cannot be taken from it, and be- 


is to give the other a ſimilar colour. My i- 
Leas or feelings cannot be conveyed from me 
to any other perſon, tho' ſimilar feelings 
a or ideas may be produced in that other per- 
ſon. This is not a play about words; it leads 
to the explanation of a phoenomenon which 
natural philoſophers have not been able to ex- 
plain with any ſatis faction. When motion is 

produced in one body by the impulſe of an- 
i- other, there is no neceſſity to embrace ſo ab- 
4 ſurd a doctrine, as that motion paſſes from 
the one to the other. The motion produced 
4 is eaſily deducible, from the principles above 


; W/iertiae, are ſufficient to account for all the 


bodies which have no elaſticity. If the re- 
1 ſiſtance 


other. In general, qualities, properties, and 


lar bodies to which they belong. They have 


ſtowed upon another. All that can be done, 


laid down. The vis inſta and the vis ref. 


effects that proceed from the colliſion of hard 
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ſiſtance of a body is always leſs than the im- 
preſſed force, the reſiſting body, after its re- 
ſiſtance is overcome, muſt neceſſarily be car- 
ried along with the body which impinges up- 
on it, And, being once put in motion, its 
own vis inſita preſerves it in the fame degree 
of motion. I am here putting the ſimpleſt 
caſe, that of a body in motion, impingeing 
upon one at reſt ; and, for the eaſe of the i- 
magination, I ſhall ſuppoſe theſe two bodies 
equal, In this caſe it is aſcertained by expe- 
riments, that the two bodies in contact, go 
on with half the celerity which the impinge- L 
ing body had before the colliſion. For it is 
a general rule in the percuſſion of hard bo- 
dies, that the nomentum or force, directed to 
the ſame point, continues the ſame after con- 
tact as before. There is no difficulty here: 
for after half of the force of the impingeing 
body is deſtroyed, by the reſiſtance of the 
body at reſt; the other half remains, with 
which the impingeing body moves, and car- 
ries along with it the other body from reſt to 

motion. When the reſiſtance of the body 
at reſt is once deſtroyed, it yields to the im- 
preſſed torce without any further har 
and 
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q and, by its impenetrability, muſt be nm | 
along with the other. 


Bur, in order to form an accurate notion: 


of this operation of percuſſion, two prelimi- 
3 nary points muſt be ſettled, The firſt is, to 
determine the preciſe nature of the action ex- 
erted by a body at reſt when impelled by one 
in motion. Does the body at reſt return 
ſtroke for ſtroke, or impulſe for impulſe? 
Does it truly react, or does it barely reſiſt? 
That it reſiſts only, and does not react, will 
be evident from a ſingle conſideration, which 


is, that motion is eſſential to impulſe, not at 
all to reſiſtance. Now, if the body at reſt 
reacts, by returning ſtroke for ſtroke; it muſt 
ruſh upon the impingeing body, and carry it 
backwards at leaſt for ſome ſmall ſpace: 
which cannot be; becauſe, once admitting a 
retrograde motion, the vires inſitæ of the two 
bodies muſt carry them on in the ſame dire- 
ction, which is contrary to fact. It is obvi- 
ous, then, that there can be no repercuſſion 


| or reaction of the body at reſt. All the ob- 
| ſtruction it gives to the action of the impinge- 


ing body, muſt be merely by reſiſtance. The 
other point to be ſettled is, whether the ope- 


4 ation be inſtantaneous, or whether it be per- 


formed 
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formed in time? That it is inſtantaneous, | 
will thus appear. A gradual change of mo- 
tion ſuppoſes, that the foremoſt body paſſes MW 
through every degree of velocity from reſt till MW 
it acquires its greateſt velocity; and that the 
motion of the impingeing body is gradually a 
retarded in proportion. But this ſuppoſition 
is inconſiſtent with a known fact, that the bo- 
dies continue conjoined after contact; whence 
it is evident, that both muſt move with the 
ſame velocity from the inſtant of contact. 

Tursx preliminary points being ſettled, the 
operation may be eaſily analyzed. Tho' the 
whole is performed in an inſtant, it may, 
however, be diſtinguiſhed into different ſteps. | 
The firſt is, that, by a certain degree of re- 
ſiſtance, a proportion of the momentum or | 
force of the impingeing body is deſtroyed, i 
and conſequently of its velocity. The next 
ſtep is, that, with the remaining force and 
velocity, an impulſe is made upon the body 
at reſt, which now reſiſts no longer, where- | 
by it begins to move with the remaining ve- 
locity of the impingeing body. And the laſt | 
ſtep is, that it is carried on with the ſame de- | 
gree of velocity by its own vis inſita. | 
— FRO 
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Fo what is ſaid, it will be eaſy to ad- 
raft the proportion betwixt the vis matrix, 
and the reſiſtance of a body at reſt. - For 
tho' reſiſtance and impetus are ſo effentially 


"SY 
1 
: 
= 

AP 
Rl 


— 


different, as not to admit of a compariſon be- 
= twixt themſelves; yet, the effects produced 


by them, are capable of a compariſon. Now, 
the force loſt by the impingeing body is a juſt 
| meaſure of the reſiſtance of the body at reſtz 
and if the momentum,” before and after im- 
T pulſe, continue the ſame; it muſt follow, 
chat the momentum of the body which is put 
in motion, is equal to the momentum loſt by 
© the impingeing body. Therefore the mamen- 
lum of the impingeing body, is to the reſiſts 
ance of the body at reſt, as the quantity of 
matter of both n is to the We of 
matter in the latte. 64 
Tus power of reſiſtance in matter, which 
is never exerted but when an impulſe is made 
upon it, is of ſo ſingular a nature, as to lead 
us to ſuſpect ſome very artful contrivance. 
IIt is ſurpriſing that writers have given very 
little attention to the laws of motion, con- 
ſidered in the light of final cauſes, tho it is 
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a moſt beautiful ſpeculation. It would car- 
ry me too far from my preſent purpoſe, to en- 
ter 


32 ESSAYS and OBSERVATIONS fi 


ter profeſſedly upon this theme. And there- 
fore I ſhall barely touch upon it, ſo far as 
concerns this property of reſiſtance. Gravi- 
ty, an univerſal law of matter, ſerves the 
nobleſt purpoſes. In conjunction with the 
vis inſita, it preſerves the ſolar ſyſtem in or- 
der. The vis inſita is uſeful in another re- # | 
ſpect; becauſe, by its means, we can apply 
force greatly ſuperior to our own. The re- 

ſiſtance of bodies again, is of admirable uſe 
to keep force within proper bounds. | If the 
ſmalleſt body, impingeing upon the greateſt, 
had the effect of communicating its own ve- 

| locity, which it would do, were there no 
reſiſtance: the ſmalleſt force would be ſuffi- 
cient to give a new violent motion to the 
earth, and to put the lives of all mankind in 
the power of every individual. 
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Or ACTION any REACTION. 


T is laid down as an univerſal law of mat- 
1 ter, that reaction is always contrary 
and equal to action.“ Or, & that the mutual 
actions of two bodies upon each other, are 
always equal, and with oppoſite directions. 
And Sir Jſaac Newton, in illuſtrating this 
law, gives particular inſtances of its taking 
place in all the different actions of matter; 
1 o wit, in impulſe, in preſſure, and in reſiſt- 
ance. For my part, I have always been 
Ppuzled about this law, and am uncertain, 
efter all, whether I have a juſt conception 
| of it. Are we to underſtand it to be a pro- 
Wperty of matter in general, that when acted 
upon, it exerts an equal and contrary action? 
Or Mor only, that in theſe particular caſes where 

matter reacts, the reaction is always equal and 
N contrary to the action? The former is Sir L. 
ac's ſenſe of this law; which is evident, 
from his placing it among the laws that go- 
vern all matter in general; as well as from 


E his 


34 ESSAYS anp OBSERVATIONS 


his various inſtances, importing that it holds 
in every caſe whatever. And now, taking 
the law in this ſenſe, difficulties croud upon 
me ; of which I ſhall mention a few, that 
make the greateſt figure. The firſt is, that, 
according to this law, there cannot be in 
matter, ſuch a thing as reſiſtance without re- 
action; a bold affertion, which contradicts 
what: appears to be the fact in common ap- 
prehenſion; and which therefore ought not 
to be admitted, without a very compleat in- 
duction of particular caſes; more compleat, 
ſo far as I can learn, than hitherto; has been 
attempted. But, not to reſt upon the nega- 

tive, it appears clear, that, in the colliſion of 
hard bodies, there is reſiſtance without rea- 

ction: and I flatter: myſelf with having made 
out above, that, were. there reaction in this 
caſe, the effects of colliſion would be very 
different from what they are in fact. And 
this leads to another difficulty, that if rea- 
ction were, in every caſe, equal to action, viz. 
in hard bodies as well as in elaſtic; the effects 
of colliſion behoved to be the ſame in both. 
T wo elaſtic balls meeting in oppoſite directi- 
ons, rebound; becauſe, after their force is 
ſpent by colliſion, the ſame force is reſtored 


to 
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to each, by their mutual reaction; and the 
ſame muſt happen to hard bodies, if they 
| have the ſame power of reaction. In a word, 
I cannot diſtinguiſh elaſticity from a power 
„ of reaction; and a hard body differs from an 
n elaſtic only in this, that the former has no 
power of reaction, but only of reſiſtance, 
s A third difficulty is, that, in the bulk of the 
inſtances commonly given to illuſtrate this 
law, 1 cannot diſcover an equality of action 
and reaction. And laſtly, what appears the 
moſt unſurmountable difficulty is, that, ex- 
cepting the cafe of elaſticity now mentioned, 
and that of fluidity to be mentioned .after- 
Wards; I have not found a ſingle inſtance 
of an effect produced by the action of one 
body upon another, but what may be fairly 
explained by acknowledged principles, lay- 
ing aſide altogether this ſuppoſed equality of 
action and reaction. And if no fact can be 
condeſcended on, to prove the point with 
regard to hard bodies; why ſhould we ad- 
apt this as an univerſal law of motion or of 
matter? for ſurely it is irrational to admit of 
any law or principle without evidence. 
Tuer difficulties will be beſt illuſtrated 
| by going to particulars. And with regard to 
0 


* 
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Sir Iſaac's firſt inſtance, of a man's preſſing 
a ſtone with his hand; we muſt diſtinguiſh | 
betwixt a moveable and immoveable obſtacle, | 
If a man preſs an immoveable obſtacle with | 


his hand, I cannot here diſcover any thing | 
but mere reſiſtance, which is not to be over- 


come by the force of the hand. This is an 


effect which muſt follow from the impene- 
trability of matter, without neceſſity of ta- 1 
king under conſideration, any other of its pro- 

perties. I diſcover here no reaction. There 4 
is no counter-action or impulſe in the ſtone, 
to correſpond to the action or impulſe of the 
hand. There is nothing but reſiſtance, which 1 
is indeed an action, but an action which 
is not exerted upon the hand: the action is 
exerted within the reſiſting body itſelf, to 
preſerve it from motion. And, if this reſiſt- 8 
ance ſhall be conceived as a counter-aCtion, 
which it may be in a looſe way of thinking; 
J cannot however conceive any equality be- 

twixt the prefſuce of my hand and this ſup- 4 
poſed counter- action of the ſtone. At this 3 


rate, the counter- action of the ſtone is equal Z 


to every degree of impreſſed force, provided Wl 
the impreſſed force be not great enough to 
move the ſtone; and fo it will be equal at 

| ” the 
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| the ſame time to/a thouſand different degrees 
of force. To talk of the equality of a | 
and reaction in ſuch a cate; m 


neans really no- 
thing more than that the hand has not _ = 


Y enough to move the ſton m. 


is time, I cannot diſcover any equality of 


| AGAIN, if the obſtacle: be ee it 
cCeincides with another inſtance! given, that 
of percuſſion, or the colliſion of hard bo- 
dies. Here indeed it is true, that there is as 
much force loſt by the one body, as is gene- 
rated in the other. But then this is plainly 
the effect of the vis rehhſtentiae as explained 
above; and therefore it is unphiloſophical to 
3 introduce any other principle by which to ac- 
count for this phoenomenon. At the ſame 


9 


on and reaction in this caſe ; on the contrary, 
it is eſtabliſhed by infallible experiments, that 


the impreſſed force or action is always great- 


er in a determined proportion, than the re- 
ſiſtance or reaction. And it is this very pro- 
portion which produces the effect of an equa- 
lity of motion before and after impulſe; or, 
in other words, the acquiſition of as much 
force by the one, as is loſt by the other. 

f | AnoTHER inſtance is of a horſe drawing 
| E ſtone by a * and it is ſaid, that the 
J ſtone 
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ſtone draws the horſe as much as the horſe il 


ny ſeparate law ? I might add, that this at 


ctions of bodies upon each other. It will 


ture, ſeems to confine it to the percuſſion of 


the ſtone. Were this ſo, there could be no 
motion. All I can diſcover here, is mere re- 
ſiſtance in the ſtone, occafioned partly by its | 
vis refiſtentiae, and partly by friction. And | 
after this refiſtance is overcome, which ſpends 
or exhauſts ſo much of the horſe's ſtrength; 
the ſtone is drawn along with the horſe's re- 
ee n . _ further reſiſt. 
WIXI 18 to gravitation, which | is gi | 
ven as another inſtance of the equality of a- 
ction and reaction; it is very true, that there 
is an equal tendency in every particle of mat- '# 
ter to every particle; but I am at a loſs what 
further can be made of this, than that ſuch 
is the law of gravitation. Why then ſhould 
we endeavour to account for this effect by a- 


— 
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beſt is a doubtful inſtance of the mutual a- 


perhaps, upon examination, be found the 
more ſafe opinion, that bodies act not upon 
each other by the power c tf r. But of Wc 
this afterwards. N 

KEIL L. in W this law of na- 
i 


bodies; 


PHYSICAL ADO LITERARY: 39 


bodies; and reſts it wholly upon this fact, 
chat equal changes of motion are produced 
upon collifion; which is, in other words, that, 
| whatever force is loſt by the one body, an e- 
qual force is generated in the other. And 
indeed it appears probable, that the law has 
been invented chiefly to account for this ef- 
fect: if ſo, it is extremely raſh in philoſo- 
phers to apply it, as they do, in every caſe 
where there is the leaſt appearance of action 
and reaction, as if it were an univerſal law 
Hof nature that muſt obtain in every caſe what- 
ever. It was not diſcovered, it would ſeem, 
Fthat the equality of motion before and after 
WF percuſſion, is the genuine effect of the vis 
3 Lreftentiae. Therefore, to account for this 
auld Wphoenomenon, a new law behoved to be in- 
Nvented; which, to diſguiſe the matter, muſt 
be conſidered as a general law: for, had it 
| 3 been plainly ſpoke out, what in effect is ſaid 
by Dr. Keill, that this law applies only to the 
Artis of bodies; every perſon would'be 
3 — that accounting for the law of per- 
cuſſion in this manner, was doing no more 
an repeating the fact itſelf in different 
ords. For to ſay that the actions of two bodies 


I 7-roudion are equal and in opolie dect. 


ies; ons, 
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ons, is, in an obſcure and indiſtinct manner, 

really ſaying no more, than that a force is 
generated in the one body, equal to that 
which is loſt in the other. 


1x \ Muſchenbroke reaſons thus: he | 
| ſuppoſes the water in a veſſel to be compoſed WW 
j - ab perpendicular columns of ſpherical par- 1 


bottom of the veſſel. Thus the bottom of 


and reaction muſt be equal, therefore, ſays 
our author, the bottom of the veſſel muſt 
preſs upwards with the ſame force, i. e. with 


wards, muſt neceſſarily be equal to the whole 
preſſure downwards. I 
So far our author's argument appears con- 3 | 
cluſive, that, admitting the law of action and J 
reaction, a preſſure undeguaque muſt be the 
conſequence: and as the law is not confined i 
to fluids, but is ſuppoſed to be an univerſal 
law of matter; a preſſure undequaque muſt Ml 
not only be the conſequence in fluids, but in 1 
ſolids 3 


In accounting for the preſſure of fluids f } 


ticles, one reſting upon another from the ſur- I 
face downwards, and all reſting upon the 


the veſſel. is preſſed downwards with the 
weight of a column: and, becauſe action 


a force equal to the weight of the column; 9 
whence, ſays he, the whole preſſure up- FW: 
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© ſolids equally. Here then is a fair dilemma, 
We muſt either acknowledge a preſſure un- 
= deguaque in ſand, powder, and indeed in all 
T looſe bodies, as well as in fluids; or confine 
this law of the equality of action and reacti- 
on to fluids. Can we remain a moment in 
doubt betwixt theſe oppoſites? We are cer- 
= tain that a preſſure undequaque is not a pro- 
TX perty of ſolids. The equality of action and 
reaction is but an aſſertion without evidence. 
What remains then, but that we adhere to 
1 the former, and reject the latter, except as 
to fluids. And thus our author luckily, tho' 
vithout intention, has furniſhed a very con- 
vincing argument againſt the univerſality of 
this ſuppoſed law of action and reaction. If 
Jan undeguaque preſſure is an effect of this law, 
it follows clearly, that this law takes not 
place in ſolids, at leaſt not univerſally, as in 
= fluids, TR 1 | 
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o GRAVITY. 


(RAVITY i is one df the Hoſt remark- 
able properties that belong to matter. 3 

By this: property, which is univerſal, every 
particle of matter tends to every other parti- 
cle; whereby, if not obſtructed, all mat- 
ter would be gathered into one maſs. As e- 
very particle of matter has this tendency, 
the tendencies of any two bodies to a mutual 
union, muſt be in proportion to their quanti- 
ties of matter. And it is obſerved that the 
force, which, at different diſtances, is exerted 
by two bodies in order to be conjoined, is in 3 ; 
the reciprocal proportion of the fquares of - 
theſe diſtances. It is by this property that 
the heavenly bodies move round the ſun, | 3 
and are kept from flying off in a tangent: 
and it is by the ſame property that bodies Wl 
left free at any height, fall to the earth 
with an accelerated motion. When applied] 
to the latter, it is commonly called gravi- 
ty; when to the former, altraction. Siri 
Ja 


r 
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Yi Newton, to whom the great diſcovery 
was reſerved, that the deſcent of heavy bo- 
Weis and the curvilinear motion of — pla- 
I nets, are effects of the ſame cauſe, chooſes 
to talk of this property of matter with great 
Weircumipett on and reſerve, He pretends on- 
ly, in his Principia, to have aſcertained the 
I as without venturing to point out. the 

cauſe. In the general /cholium, which con- 
ludes that elaborate work, he ſatisfies himſelf 
ith having explained “the motion of the 
« celeſtial bodies, and of the ſea, by the force 
of gravity, without aſſigning the cauſe of 
; * gravity.” He only obſerves, © That gravi- 
nti. 1 * ty mult be the effect of ſome cauſe, which 


&© of matter; its action only decreaſing in a 
duplicate ratio of the diſtances.” And 
adds „That he has not been able to find 
out from phoenomena, the reaſon. of theſe 
properties of gravity, and that he does not 
% chooſe to deal in hypotheſes.” It need not 
pe ſurpriſing, that this great philoſopher 
ould be reſerved upon the cauſe of a theo- 
ſo extenſive and-:{o wonderful, when it 

was 


the WE penetrates into the very center of the ſun 
ted and planets, and which acts not in propor- 
s in 4 tion to the ſurfaces, but the ſolid quantity 
3 of 8 3 
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was his own child. New diſcoveries are al- 
ways received with ſome degree of heſitati- 
on; becauſe it is the effect of novelty to 
produce doubts as well as ſurprize. But 

now, that this theory is fully eſtabliſhed by 
habit, as well as by reaſoning, and has got a 
firm hold of the mind; it is not obvious, why 
later philoſophers ſhould affect the ſame re- 
| ſerve. For my part, I cannot ſee any diffi- 
culty of explaining the cauſe of attraction or 
gravity, more than of explaining the cauſe 
of a body's continuing in the ſame degree | 
of motion with which it begins to move. And 
this I ſhall now attempt. he 

IT is above eſtabliſhed, that the continua- 


tion of motion in bodies muſt he an effect of 


a power inherent in all matter, of preſerving 
that degree of celerity which is once beſtow- 
eld upon it. The body, by this power, is di- 
rected to move in a ſtreight line. But we 
perceive nothing in the nature of this power 
to confine its operation to a ſtreight line, more 
than a curve. And we may ſuppoſe the 
power ſtill further varied, to make the body, 
inſtead of moving in a ſtreight line, or in a 
curve, to direct its equable motion towards 
any other given body; within a certain di- 


ſtance, 
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| Nance. In general, as we have no means to 


diſcover power in any being but by the effects 
produced; ſo the nature and operation of the 
power are only to be diſcovered by the ſame 
means. There is nothing in our conceptioff 
of any power to confine its operations to one 
law more than another. And this leads to the 
cauſe of gravity or attraction. If we admit 


| of the vis inſita, the operations of which may 


be varied in a thouſand different ways; it is 
equally eaſy to conceive a power in matter by 
which every particle has a tendency to be u- 
nited with every other particle. Tis but va- 
rying the vis inſita in the two following parti- 
culars, to have an exact deſcription of gravity. 
Firſt, That it have the effect of beginning 
motion, as well as of continuing it; and, next, 
That it direct the body to which it belongs, 


not in a ſtreight line, but towards every body 
great and ſmall within its ſphere of activity. 


TRE grand difficulty which puzzles foreign 


philoſophers is, to admit of a power in a body 


to draw other bodies to it; for this is their 
conception of attraction, ſuggeſted by the 


term itſelf. They obſerve, that ſuch a power 


is inconſiſtent with a general maxim, that no 
being can act ne it is not; which would 
| involve 
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involve this evident abſurdity, to ſeparate the 
being from its actions. And, from theſe pre- 
miſes, they juſtly conclude, that one body 
cannot act upon another at a diſtance. It 
muſt be confeſſed, that attraction is an un- 
lucky term, ſince it has led philoſophers into 
the above miſtake; tho' Sir ſaac Newton can- 
not be juſtly blamed, who made uſe of a 
term invented to his hand. By varying the 
conception of attraction, and by conſidering | 
it as a power in matter not to draw other bo- 
dies to it, but to move itſelf towards other bo- 
dies, the difficulty vaniſhes. | 
Bor upon this idea of attraction or - gravi- 
ty, it may be ſuggeſted, that there can be 
no reaſon, why the power, in exerting itſelf, 
ſhould keep pace with the diſtance of the ob- | 


mA 


je& towards which its force is directed. The He 
diſtance of the object, it will be ſaid, can r 
have no effect to diminiſh the force, when, Wt i 
by the ſuppoſition, the action of the one bo- x 
dy is not exerted upon the other, but upon  r 
itſelf, This has the appearance of a difficulty, l 
and no more but the appearance. If matter WW t 
has a power to act in any one cafe, its acti- r 
ons may be varied by any aſſignable law. And Ne 
in batch to imagine a power in a body 


W Z 
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impelling it towards a body at hand, with a 
greater force than towards one at a diſtance, 
is in reality not more difficult, than to ima- 
gine it exerting always the ſame en with- 
out regard to diſtance. | t 

It is not improbable, that the above men- 
tioned objection, of a body's acting where 


it is not, has led Leibnitæ and other foreign 
philoſophers, to adopt the vortices of Des 


Cartes, rather than Sir 1/aac Newton's theo- 
ry; liable, according to their notion of it, 
to an inſuperable objection. Vet there can- 

not be conceived a more whimſical hypothe- 
ſis, than that of a fluid circulating about the 


ſun, in which the planets are involved and 


carried along, like a ſhip in a torrent. The 


ingenious Magertuis, in his eſſay upon attra- 
ction, moves ſeveral objections to it, even as 


new moulded by later writers. He objects 
in the firſt place, that the planets do not 
move in a circle, but in an elipſe. In the 
next place, that they do not move with ce- 
lerities prohortionable to their diſtances from 
the ſun ; which they behoved to do, if car- 
ried along in a vortex moving, like a wheel, 
equably round the ſun. © Theſe objections are 
juſt; but, in my apprehenſion, he has over- 
looked 
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looked the moſt ſolid and weighty objection. 


Whatever cauſe can be aſſigned for the moti- 


on of this fluid round the ſun, will equally 


apply to the motion of the planets, without 
neceſſity of introducing a new fund of mat- 
ter, of the exiſtence of which we have no 
evidence. More particularly, motion is ob- 
viouſly an effect which muſt have ſome 
cauſe. This cauſe muſt either be a continu- 


ed interpoſition of a voluntary agent, or a 


power given to matter to continue itſelf in 


motion. A piece of matter cannot move in 


a ſtreight line, without one or other of theſe 
cauſes; and as little in a circle. Therefore, 


to make this ſuppoſed fluid to circulate about 


the ſun, one or other of theſe cauſes muſt 


operate; and one or other of theſe cauſes is 


ſufficient to account for the motion of the 
planets, without neceſſity of inventing a fluid 


to produce the effect. Des Cartes therefore, 


and his followers, are guilty of the ſame 
ſort of abſurd reaſoning, for which we juſt- 


ly laugh at the poor Indian, who was forced il 


to invent an overgrown elephant to reſt the 
earth upon, and an overgrown crab to be a 
footſtool to the elephant. 
. 5 WHETHER 
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Wu Tas the ſame. inconſiſtency of a bo. 


| dy acting where it is not, has moved our 


Britiſh philoſopher to invent an actherial 


medium much rarer than air, as the cauſe of 


gravitation, I cannot ſay. In the twenty firſt 
query, at the end of his optics, he obſerves, 
« that this med:um is much rarer within the 
« denſe bodies of the ſun, ſtars, planets and 
« comets, than in the empty celeſtial ſpaces 
e between them. And, in paſſing from them 
« to great diſtances, that it grows denſer and 
« denſer perpetually; and thereby cauſes the 
« gravity of thoſe great bodies towards one 


another, and of their parts towards the 


bodies; every body endeavouring to go 


from the denſer part of the medium towards 
« the rarer.” I am not better ſatisfied with 
this hypotheſis than that of Des Cartes. For, 


without loſing time upon a minute enquiry 
into the very peculiar properties with which 
this ſuppoſed aether muſt be endued, to pro- 
duce the effects aſſigned it; the ſame obje- 


ction lies againſt it, that is above urged a- 


gainſt the vortices of Des Cartes,- that it is a 
new ſpecies of matter invented without evi- 
dence, and indeed without neceſſity: for it 


is as eaſy to endue the planets with a power 


G which 
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which impells them towards the ſun, as to 


endue- this ſuppoſed acther with a power 
which repells it from the ſun. Therefore 
the argument which is juſtly urged by this 
author himſelf againſt a plenum in the 28th 
query, at the end of his optics, may be ur- 
ged with equal ſucce's againſt this ſuppoſed 
_ acther, It is of no uſe; and, as there is no 
« evidence for its exiſtence, it ought to be 
“rejected. 


I Muſt own, at the ſame time, great re- | 


luctance, to embrace a doctrine which over- 
turns, or ſeems to overturn, the moſt beau- 
tiful part of Sir Taac's own theory, and that 
which affords the ſtrongeſt conviction of its 

truth, v/z. the connexion, by a common 
_ cauſe, betwixt the curvilinear motion of the 
planets, and the deſcent of bodies towards 
the center of this earth. Suppoſing an ae- 
therial medium to be the caufe of the former, 


it cannot well alſo be the cauſe of the latter. 


Among other reaſons, this occurs, that the 
different denſities of the ſuppoſed aether, 
on the oppoſite fides of a bit of matter left 
free in the air, muſt be, quam proxime, no- 


thing. This muſt be yielded; and the con- 


ſequence is, that the bit of matter involved in 
0 | | A 
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a medium which preſles equally undequaque or 
quam proxime, will either remain at reſt, or 


move with a very ſlow pace. But this is 
contrary to fact; for the acceleration of fal- 


ling bodies, within the leaſt dci di- 


| ſtance, is perceivable. 


Tux power of gravity has a ee og 
perty not commonly attended to, that its 
force is not ſpent by being exerted upon any 
ſingle body. Its whole force is exerted upon 
a multitude of bodies, all at the ſame time, 
Thus the earth tends at once both to the ſun 
and moon; and the whole force of its tend - 
ency is directed to each, juſt as much as if 
the other were annihilated. Thus the ſun is 


impelled towards the whole ſyſtem of pla- 


nets and comets; and its total impulſe is di- 


rected upon every one of them at the ſame 
inſtant. It cannot fail to appear ſingular 
and ſurpriſing, to find a force exerted in ſo 
many different and even oppoſite directions 
at one time, without being diminiſhed by di- 


viſion. Vet all this proceeds from one ſingle 
property, that every particle of matter tends 


to every other particle; and conſequently, 


by encreaſing the quantity of matter indefiy 
nitely, the ſum of che tendencies of any one 
particle 
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particle of matter, may be greater than any 
aſſignable quantity. But nature 1s wonder- 
ful, as well as various, in her operations; and 
we ought to ſubdue our incredulity, when, 
upon ſearching into her works, -we find fo 
many appearances different from what we are 
accuſtomed to in common life. 
Havinc thus eſtabliſhed, that there is a 
power inherent in matter, by which every 
particle tends to be united to every other par- 
ticle, and which power is in continual action 
without ever being ſuſpended but for a mo- 
ment; the curvilinear motion of the heaven- 


ly bodies, as well as the deſcent of bodies 


towards the center of the earth, are obvi- 
ouſly the effects of this power. With regard 
to any particular planet, the earth for exam- 
ple, we have only to ſuppoſe, that it is once 
ſet in motion by the hand of the Almighty; 
it will endeavour to preferve itſelf in the ſame 


degree of motion by the vis inſta. Having 
likewiſe a tendency to the ſun, theſe two 


powers conſtantly acting in different directi- 


ons, carry it round the ſun. At the fame | 


time, the proportion of theſe two forces is 
ſo jultes, that the earth, as well as all the 
other 
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other planets, deſcribe an elipſis, in one of 


the foct of which the ſun is placed. 3 
- In the defcent of heavy hodies dg 
the center of the earth, the force of gravi- 


ty is ſuppoſed to be invariable. For, tho this 


force leſſens by diſtance, yet the diſtance of 


any two points, from which we have acceſs 


to drop a body, is ſo inconſiderable in reſpect 
of the diſtance of either from the center, 
that it is left out in all calculations as imper- 
ceptible. Hence the following queſtion is 
readily ſuggeſted, How: comes it, that the 
power of gravity which in this caſe is ſuppo- 
ſed invariable, has the effect of accelerating 


the motion of a falling body? It ſhould be 


thought, that the power of gravity, ſuppo- 


| fing it invariable, muſt produce an equable 
motion downwards, without acceleration; 
juſt as the vis inſita does, laying aſide gravi- 
ty, in whatever direction the body is thrown. 


For in general, as effects muſt always corre- 
ſpond with their cauſes, every force which 


is uniformly exerted without diminution or 


augmentation, muſt produce an equable mo- 
tion, without acceleration or retardation 
and, on the other beg: evety varied effect 

which 
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| which is gradually diminiſhed or augmented, 
muſt proceed from a varied cauſe. 
TuIs difficulty is endeavoured to be ex- 
big in the following manner, Gravity, 
it is ſaid, has a remarkable property, „That 
tt it acts with the ſame force upon a body 
« that is already i in motion, as upon a body 
t that is at reſt, ſo as to produce equal acce- 
lerations in falling bodies in equal times “. 
But this manner of conceiving the effect of 
gravity, whatever obſcurity it may occaſion, 
_ tends not to remove the difficulty. One thing 
is extremely clear, that we have no means 
afforded us, to eſtimate the force of any 
power, other than the effects produced by it; 
which holds in general, whether the power 


be internal or external. From the uniformity | 


of the effects, we conclude the vis inſiua to 
be a uniform power; and we have the ſame 

foundation, from its varying effects, to con- 
clude gravity to be a varying power. In 
ſhort, when acceleration is produced by an 

external cauſe, it will be evident to every 
one, that the force of the impulſive caule, 
muſt be continually increaſing, to produce 
| 1200 ſuch 


” MiLaurin's account of Newton's philoſophy, p. 248. 
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| ſuch an effect; and it will be a hard taſk to 


aſſign any juſt foundation for a difference in 
this particular, betwixt oi and internal 
force. 


Wr muſt Werebore yield to the aifficulty, | 


| becauſe it is unſurmountable, It is very true, 
| that a body has, quam proxime, the ſame 
weight at the diſtance of ten foot from the 


ſurface of the earth, as at the diſtance f 


a hundred: and the force of gravity is, quam 
proxime, the ſame when a body is dropt from 


the hand at theſe different diſtances. But 


then, tho' gravity is ſuppoſed invariable, 


where the difference of the diſtances is fo 


| ſmall; yet this only holds where other cir- 


cumſtances are the ſame: that is, where the 
body is either at reſt, or moves with the fame 
celerity. Por it is extremely clear, that, in 
the perpendicular deſcent of a body, the 


| force of gravity varies every inſtant, and 


turns greater in its progreſs downwards. 


| And indeed gravity cannot otherways produce 


acceleration, more than the vis inſita does. 
Nor is there any thing ſingular in this pro- 
perty of gravity. The vis inſiua has a pro- 
perty ſome what ſimilar : for, tho' it conti- 
nues invariable after the body is ſet in mo- 

tion, 
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tion, yet it is not always the ſame; It keeps 
pace with the impreſſed force, and is very dif- 
ferent, according to the different forces with 
which bodies are put in motion. In a word, 
ſince effects muſt always correſpond with their 
cauſes, the gradual increaſe of the force of 
a falling body, muſt infer the gradual increaſe 
of the power of gravity, which is the cauſe 
'of the motion. Or rather, conſidering the 
matter in a different light, perhaps more ac- 
curately, the tendency or niſus of a body to- 
wards the center of the earth, which is great- 
er in motion than at reft, and which gradu- 
ally increaſes with the velocity of the motion, 
being nothing elſe but the exertion of its 
power of gravity, makes it evident that the 
power of gravity is continually increaſing 
from the begiqning, to the end of the mo- 
on. + | —_ 
IN accounting. fon, this phoenomenon, I 
rand neglected the vis inſita, tho it may pro- 
bably act in conjunction with gravity in the 
deſcent of bodies towards the center of the 


| earth, as well as in the curvilinear motion of 


the planets. For, if the force of gravity be 
ſuppoſed invariable, the addition of the vi 
N which is alſo an invariable force, will 
only 
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only bring out a greater invariable force, 
which can never produce an acceleration of 
motion. The acceleration therefore muſt be 
attributed to gravity alone, the force of 
which, in the beginning of the motion, is 
ſuppoſed to be leſs than any: aſſignable quan- 
tity, whereby a body, ſet in motion by the 
force of gravity, paſſes through every de- 
gree of velocity from reſt, till it acquire 
that velocity which it has when it touches 
the ground. 

I have dwelt the longer upon thi proper- 
ty of gravity, becauſe there is connected with 
it another property, which is, that in mo- 
tion, the action of gravity is not to be con- 


| fidered as one action exerted through a length 
of time, but as a number of different acti- 


ons exerted inceſſantly. For, if the gravity 


of a body in motion continues not the ſame 


any two ſucceſſive moments, but is continu- 
ally varying, the action muſt vary with the 
power; and conſequently is not one, but a 
number of different actions. Gravity in a 
body at reſt, is, like the vis in/fita, one in- 
varied power, which produces one in- 
varied action exerted through a length of 
time. But, when once the body is put in 
| H | motion, 


that of the vis inſta; ſuch would truly be 
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motion, we muſt neceſſarily admit, firſt, that 
gravity is exerted by repeated impulſes ; and 
next, that theſe impulſes, - continually turn- 
ing ſtronger, form an increaſing ſeries, hold- 
ing an exact proportion with the growing ve- 
locity, of which theſe impulſes are the cauſe. 
 AnD this leads us readily to conceive the 
operation of gravity in the aſcent and deſcent 
of bodies. A ſtone, in its perpendicular mo- 
tion, is carried upwards by its vis inſita coun- 
ter- acted by gravity: in its return, it is carried | 
down by gravity without any counter-aCtion. 
At firſt view, the aſcent will be conſidered 
as the operation of two powers acting in op- 
poſite directions; the effect of which com- 
monly is, to produce an equable motion with 
the difference of the forces. And, were the 
action of gravity one uniform action, like 


the effect: but, as gravity is exerted by re- 
peated impulſes, a different effect muſt fol- 
low. The very firſt impulſe of gravity takes 
off from the force of the vis in/ita ; what 
remains is leſſened by the ſecond impulſe; 
and ſo on, till the vis inſita, gradually de- 
_ creaſing by the repeated counter- actions of 
gravity, be annihilated altogether. In the 


return 


wo 
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return downwards, gravity being exerted 
without an antagoniſt, every new impulſe 
produces an acceleration of motion; and, 
theſe impulſes being repeated inceſſantly, the 
acceleration goes on, till the ſtone touch the 
ground. 

IT remains WY to be odlirees; that, as 


the ſorce of gravity 1s accurately proportion- 
ed to the velocity, gravity muſt produce the 


ſame effect, whether its force be exerted in 


the direction of the motion, or contrary to 


it ; and that the acceleration in the former 
caſe muſt be equal to the retardation in the 
latter, in any two points where the velocities 
are equal. Thus, upon the whole, the gra- 
dual retardation of upward motion, is equal 
to the gradual acceleration of downward mo- 
tion. The ſame ſeries of numbers repre- 


' ſents both; a progreſs from the ſmalleſt to 


the greateſt number being ſimilar to accele- 
ration; the contrary progreſs, to retardation, 
And hence it is that theſe two contrary mo- 
tions are performed preciſely in the ſame 
time. | 

IT is now eaſy to account for the different 


velocities of a planet in the different points 


of its orbit, The motion of a planet may 
be 
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be juſtly repreſented by perpendicular aſcent | 


and deſcent. A planet moving from the ſun, 
reſembles a ſtone moving from the earth up- 
wards; and, in its return towards the ſun, 
reſembles the ſame ſtone returning to the 


earth, after its upward motion is ſpent. And, 


indeed, by prolonging the greater axis inde- 


finitely, an ellypſe coincides at laſt with a 


ſtreight line; and the motion in the former 


coincides with the motion in the latter. Con- 


fidering then that gravity and the vis inſita 
are the two powers which govern motion in 


the curve as well as in the ſtreight line; it 
muſt follow, that the law of motion is 15 * 


{ame in _ 


Or 
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—— 


Jo- THe FORCE or BODIES 
IN MOTION, 


JN explaining the firſt meg motion, that 
every body perſeveres, as much as in it 
lies, in its preſent ſtate of reſt or motion; I 

| have touched at that remarkable power which 


all matter is endued with, of moving on 


with its original velocity; and to which 
power I have choſen to confine the term vis 
inſßta. I now proceed to unfold ſome fur- 
ther properties of this power. It appears 
clear, that the vis inſita might have been ſo 
ordered, as to produce an accelerated or re- 
tarded, inſtead of an uniform motion. And 
it might have been ſo ordered as to yield to 
the ſmalleſt oppoſing force, which is the caſe 
of the vis reſiſtentiae when the body is at reſt. 
There is no difficulty to conceive a body en- 
duced with ſuch a property, as to preſerve it- 
ſelf in its original degree of motion, where 
there is no obſtruction, and yet to yield to 
7 


8 
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the ſmalleſt reſiſtance or oppoſing force. But 


the vis inſita is plainly not of this nature, 
The body not only preſerves itſelf in motion 


where there is no reſiſtance, but exerts a cer. | 
tain force againſt every thing that reſiſts its | 


progreſs. And it is with a view to this force 
exerted in motion, as well as with a view to 
the reſiſtance exerted at reſt, that Sir Iſaac 


Newton, in his third definition, deſcribes the 
vis infita to be * that power in matter, by 
*, which'every body, as much as in it lies, 
« perſeveres in its preſent ſtate of reſt or mo- 
* tion.” The force, however exerted in 
motion, is eſſentially different from that ex- 

erted at reſt. The latter is mere reſiſtance: 

the former is an impulſive force, by which 
the body endeavours, quantum in ſe eff, to 
overcome every obſtruction to its motion, | 

The force of reſiſtance is above aſcertained, 
and a rule laid down for eſtimating it, about | 

which all philoſophers are agreed. They | 

differ widely about the impulſive force of the | 

vis infita; the Germans holding it to be as the 

ſquares of the velocities; the Eugliſb and | 

French holding it to be ſimply as the velocities. 


The diſpute is ſpun out to a great length: 
he narties, as * uſual, being more folici- 
| wu! 
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tous to enforce their own arguments, than to 


give fair play to thoſe advanced by their an- 


tagoniſts. And, by profuſion of writing, the 
point is rendered ſo perplexed and intricate, 
that there appears not a better way to come at 


me truth, than neglecting the arguments on 


both ſides, to apply directly to facts for a ſo- 


lution, as one would do upon a point r 


ſtarted. 
CoxsioERIVG the matter abſtradtly, I can- 
not find that there is any inconſiſtency in the 


German hypotheſis. As we may conceive the 


in 1s inſita to be exerted according to any aſſign- 


able law, ſo we may conceive it to be exert- 


e: ed in any aſſignable degree. When we con- 


WW fider the vis inſita as employed in preſerving 


the ſame degree of velocity, it follows neceſ- 
farily, that its force, which is the cauſe, muſt 


4 be meaſured by the velority; 


effect. But when we conſider another branch 
of its operations, vi. its niſus to overcome e- 
very obſtruction to the equable motion, we 
have no other means to eſtimate this niſus, 


but its effects; for, however probable it may 


be, it does not neceſſarily follow, that this 


ius muſt alſo be meaſured by the velocity. 
Facts and experinienty then, are the only 


means 
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means by which we can determine this con- 


troverſy; and, when we look about for facts 
and experiments, there can be none leſs liable | 


to exception than thoſe; where the vis inſita 
of one body is oppoſed to the vis znfita of an- 


other, by collifion and percuſſion. If a pen- 
dulum of one pound weight be let down from | 
ſuch a height, as to acquire at the loweſt || 
point the velocity of 10, it will exactly ba- | 
lance a pendulum of two pounds weight, let | 
down from ſuch a height as only to acquire f 

the velocity of 5, and the two bodies will be 
at reſt upon their colliſion. The remaining 
at reſt upon contact, is compleat evidence, 
that the forces of the two bodies are equal; 
conſequently that their forces are as their 
quantities of matter multiplied upon their ve- 
locities; and therefore that the force of the | 
fame body is always as its velocity. A thou- | 
ſand different experiments of the ſame kind, 
make it evident, that the force of every mo- 


ving body is in the. preciſe ratio of its velo- 


city. And thoſe experiments muſt be abſo- 
lutely unexceptionable, in which we compare | 
the force of one body, with the force of ano- | 
ther equal body moving with a different ve- |} 


locity ; ; for this is in effect KRG the dif- 
ferent 
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ferent forces of the ſame body moving with 
different velocities. 


IT being thus aſcertained, that the force of 5 


4 body moving by the vis inſita is always in 


proportion to its velocity, we have reaſon to 


conclude, from analogy, that the ſame rule 


holds where bodies move by the force of gra- 


vity. And accordingly this is alſo made evi- 


dent from a courſe 2. We e 
riments. 

Tun German r e ene, in their experi- 
ments, have been miſled, by aſcribing to the 
force of the moving body, effects which ob- 


W viouſly reſult from other cauſes. Not to 
WF lengthen out this paper too much, I hall ſa- 


tisfy myſelf with giving an inſtance or two. 


l is a fact agreed upon, that a pendulum 


ſwung upwards with a double velocity, will 
reach a quadruple height. Hence it is in- 


IH ferred by Lerbnitz, and his followers, that 


the forces muſt be as the ſquares of the velo- 
cities; ſeeing the effects produced by the dif- 
ferent forces, viz. the ſpaces gone through, 


are as the ſquares of the velocities. - And 


could it be juſtly maintained, that the ſpace 


run through is purely the effect of the mo- 


mentum or force, with which the body is 


thrown upwards, the argument would be 


I con- 
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concluſive. But it is not fo. Laying aſide 
gravity, and the reſiſtance of the air, a body 
thrown upwards with the ſmalleſt force, will 
move on in inſinitum. It is by the operation 
of gravity, and the reſiſtance of the air, that 
motion ceaſes, when the body arrives to a cer- 
tain height. The retardation, therefore, of | 

motion, in bodies thrown up with different 


__ velocities, laymg aſide the reſiſtance of the 


air, may be a meaſure of the force of gravity, | 


of which it is the effect; but can never be a | 

meaſure of the force with which the body is | 
thrown up, of which it is not the effect. 
And, from the fact of a body's arriving at 
four times the height with double the veloci- 
ty, to infer, that the momentum, at its out- 


ſetting, muſt be as the ſquare of the velocity, 


is really not more juſt, than to infer, when one | 


body is let drop from four times the height of 


another body, that it muſt acquire four times 
the force of the other body, tho' it acquire 

but double its velocity ; which does not af- 
ford the ſhadow of an argument. When a 
body i is thrown up with a double velocity, 
and conſequently with a double force, - the 
reaſon why it aſcends four times its former 


| height, is plainly this, that the connteraQtion 


of gravity, while it hs a double force to 
ſtruggle 
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ſtruggle with, has but half the time in any 
given ſpace to produce its effect; and there- 
| fore this body, before its motion be totally 
ſubdued, muſt aſcend four times the height 
that it aſcends when. thrown upwards with 
de ſingle velocity and ſingle force.  _ 
Bor the argument which the Leibnitfans 
truſt moſt to, is founded upon experiments of 
che falling of balls upon clay, or other ſoft 
= body Where it is eſtabliſhed, that the im- 
preſſions made, are in. proportion to the 
heights from whence the balls are let fall, 
and conſequently to the ſquares of the velo- 
cities. From theſe experiments it is inferred, 
that the forces muſt alſo be as the ſquares of 
che velocities ; it being taken for granted, 
ZW that the impreſſions made upon the clay muſt - 


which they are ſaid to be the immediate and 
direct effects. The error of this reaſoning is 
of the ſame kind with the former, The re- 
tardation of the motion of a body falling 
| through a reſiſting medium, is not the effect 
| of gravity, and therefore cannot be the mea- 
ſure of its force. It is the meaſure of the re- 
ſiſtance of the medium, becauſe it is the effect 
of that reſiſtance. All the world knows, that 
when bodies move through Pl Aid or any 
1 


be the meaſure of the forces or momenta, of 


We. 
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ſoft matter, a double force produces a qua- 
druple effect; which may be accounted for 


in the ſame manner with the retardation 


which happens in the aſcent of heavy bodies. 
A double force makes the body aſcend four 
times the height before it be ſtopt by the 
counteraction of gravity. And it is equally 
reaſonable to ſuppoſe, that when bodies fall 
into reſiſting mediums, a double force will 
carry the body a quadruple ſpace downwards 
before the motion be quite Ps by the refiſt- 


_ ance of the medium. 


8 eſſay with the follow- | 
ing obſervation, that the ſeveral powers I have 


aſcribed to matter, are in nothing fifnilar to 


occult qualities. The error of thoſe who 


dealt in the doctrine of occult qualities was, 


in attributing every different effect to ſome | 
quality or cauſe confined to that ſingle effect; 


which was in reality ſaying no more, than, 


what all the world knows, that every effect 


muſt have a cauſe. This was not advancing 


a ſingle ſtep in knowledge, but amuſing one's 
ſelf with words in place of things. The 


powers I have attributed to matter, reſolve 


into general laws, each of them productive 
of a thouſand different effects. And we have 


1 
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no reaſon to doubt that mere matter may be 
endued with various powers, as well as ani- 


| mals are. When we ſay, that ſeeing, hear- 
ing, taſting, touching, ſmelling, proceed 
| from ſo many different powers or fenſes, no 


perſon conſiders this as aſcribing effects to 
occult cauſes. Have we not the ſame reaſon 
to conclude, that there is a power in matter 
to continue itſelf in motion, another power 


to reſiſt a change from reſt to motion, and a 
third power to unite itſelf with every other 


piece of matter; when we perceive effects 


which as directly reſult from theſe powers, as 
| ſeeing does from the ſenſe of ſeeing. It may 
be true, for ought we know, that there is ſome 


more general principle in matter, which is the 


foundation of all theſe powers. But till it is 


gaining ground, and knowledge, to trace ef- 
fects to their cauſes, and to diſcover that many 
different effects proceed from the ſame cauſe. 
To be diſſatisfied with ſuch diſcoveries, mere- 


ly becauſe of the poſſibility of other cauſes ſtill 


more general, which lie hid from us, is in 
effect to be diſſatisfied with all knowledge 


whatever; becauſe, however far we pene- 
trate, we never can be certain, that we arg 
arrived at our n, 8 end. 


8 ome 
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| Arier 1 © | 
Sun Remarks on the Lanws of 'Mation, pies th = 


- Inertia of Matter; by Joux STEWART, | 
M. D. Fellow of the Royal College of Ply- 


ficians, and Profeſſor e Natural Philoſo- 


phy in the Univerſity of Edinburgh. 


HE Laws of motion, as delivered 
by Sir 1ſaac Newton, are all founded 


on the ſuppoſition, that body of it- ; | 


ſelf is abſolutely inactive. And inactivity is 
now commonly aſcribed to matter as one of | 


its general properties; body being defined 


to be whatever is extended, impenetrable, : 
diviſible, moveable, and inactive. At the 
ſame time, every one knous, that active a 
powers are continually employed through all | 


the parts of nature. The life and motion MW 
of animals, the production and growth of 


vegetables, the attractions of gravitation and 
coheſion, with other inſtances of the ſame if 
kind, are always projens to our view, 


Pui- | 
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 Pa1Lo080PHERS who aſſert the inactivity of 


| matter, ought therefore to be able to give 
| ſome good reaſon, why they refuſe to allow 
it the free poſſeſſion of ſuch powers in its 
own right; and why it is only to be regarded 
W as a paſſive inſtrument, under the direction, 
and ſubject to the dominion, of ſome ſuperi- 


or being. But, in order to aſcertain the true 


notion of the inertia of body, the proper 
method is to begin with the ſimpleſt caſe; 
and to conſider body as a lifeleſs inanimatet 


maſs, without weight, attraction, repulſion, 


: or any tendency to begin motion, till acted 


3 
23 


upon by ſome foreign external cauſt. And 
furely it would be ſomewhat ſurpriſing, if 
body, even in theſe circuthftanvcs; ONE? be 


5 found to diſcover any activity. 


Ir hath been imagined RR; by l ſome 
people, That, if body were utterly unactive, 


Y © the ſmalleſt force would be ſufficient” to 


* move a great body and a little body, with 
« equal velocity: and that the ſame power 
might communicate a great velocity or a 
© ſmall velocity to any body. % Mr. De Mai- 
ran in Mem. de I Acad. 1740; ſeems to enter- 


3 24. 5 Nee 
| tain 
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tain the ſame opinion, when he aſks, if the 
Inertia of matter (which he explains to be 
that reſiſtance which body makes to its being 
drawn out of reſt, and receiving a determi- 
ned motion, and which is more or leſs in 
proportion to its maſs) may not be the effect 
of ſome motion; and if it ought. not to be 
conceived as an actual force, acting by ſome 
ſecret mechaniſm. And the author of an E/- 
ſay on Spirit lately publiſhed, maintains in 
like manner, that there is an active reſiſtance 
to the beginning of motion in every body; 
tho' indeed he attributes that activity to an 
immaterial cauſe. And Meſſ. Buffon and 
Needham too, who have carried the activity 
of matter to the higheſt pitch, have drawn 
one argument in ſupport of their ſyſtem, 
from the reſiſtance of body to motion. Need- 
bam's Obſervations. p. 435. . 
To give the queſtion a 15 examination, 
we ſhall, inſtead of ſpeaking about matter 
or body, ſuppoſe for once, a ſubſtance before 
us quite inactive of itſelf, which is extend- 
ed, impenetrable, finite, and conſequently 
moveable. Let us try if any leſs reſiſtance 
to motion can be expected here, than is actu- 
aly to be met with from common matter. 
= | Place 


bo OG 
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Place any maſs of ſuch a ſubſtance at reſt, It 
cannot begin motion of itſelf by the ſuppoſiti- 
on. But an active animated being, as for exams 
ple, a man, can move it. Some effort muſt 
certainly be made, ſome power exerted, to 
produce this effect. It will never be pretend- 


ed, that the ſame effort can move the maſs ei- 
ther with a great velocity or a ſmall velocity; 
chat being as abſurd, as to ſay that a great ve- 


locity and a ſmall velocity are one and the ſame 


ching. In like manner, it muſt require one 
effort to move a ſmall quantity of this ſub- 
ſtance with a certain velocity, and a differ- 


ent effort to move a great quantity with the 


ame velocity. The ſame energy of the a- 


gent, will never ſerve to move a given quan- 


| | tity of this ſubſtance, or double the quanti- 


ty of this ſubſtance, with the ſame velocity ; 
no more than it will move the ſame ſub- 


ſtance with different velocities. - By this ex- 
ertion of our own activity, we acquire the 


ideas of forces. The animated being (or 
the mind) is differently affected by different 


objects, whether of the ſenſes or under- 
ſtanding, And why ſhould it be affected 


in the ſame way, when a great ſubs 
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ſtance and a little ſubſtance are moved 
by it, or when a great velocity and a lit- 
tle velocity are imparted to the fame ſub- 
ſtance? When we endeavour to communi- 
cate motion to ſuch a ſubſtance, we muſt be 
conſcious of ſome kind of feeling; and theſe 


feelings muſt be different in different caſes. f 


Thus the idea of re/ftance, as it is called, to 
motion, in the moſt inactive ſubſtance we 
can imagine, would be ſuggeſted to us from 


theſe perceptions; and is preciſely the ſame |} 


with what we experience daily in handling 
of matter. Nor does it ſeem poſfible to con- 
ceive an extended, impenetrable ſubſtance, 
diveſted of this kind of refiſtance from iner- 


tia. The larger the fubſtance is which we 


intend to move with a given velocity, the 


greater force muſt be applied: and, could we 
ſuppoſe it actually infinite, no finite bote 8 


could move it at all. 


Turxr is a very ey paſſage in 
Mr. Meclaurins Account of Sir Iſaac Newton's 


Philoſophy. p. 100. which, in reſpect of the 
high merit of the author, deſerves our at- 


tention. It is there fad, „That, for ought MW 


we know, matter may be of kinds fo dif- 


4 ferent from each other, that the ſolid ele- 
mentary | 
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« mentary particles of the one, may have a 5 
e greater inertia than equal ſolid elementary 


« particles of the other kind.” This conje- 
ture, if true, would effectually overturn 


* what hath been now advanced. But it ap- 


pears to be equally inconſiſtent with his'own 


account of inertia, and occurs only in a poſt- 
= humous work, The inertia of body is a 


negative quality, or a negation of all poſitive 
power, and therefore can admit of no de- 
grees of greater or leſs in a given quantity of 
matter. Two bodies, or two elementary 


| | particles of equal quantities of matter, if 


they are inert at all, muſt have equal inertia, 
or require equal forces to move them with 


| equal velocities, And, in every caſe, the 
ꝛertia is proportional to the quantity of mat- 


ter. 


Ir a 52 left at reſt does not begin moti- 


on of itſelf, it is determined to remain in 


that ſtate, not from any real repugnance to 


motion, which is as conformable to its na- 


ture as a ſtate of reſt: but becauſe nothing 


is done without a cauſe. And, when acted 
upon by any external influence, it obeys 
without reluctance; the motion produced 


being in exact proportion to the mov ing 
1 ED cauſe. 
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| cauſe. It has a conſtant ſuſceptibility of mo- 
tion, and a perfect facility in receiving it. 
But we may as well aſk, why an inactive 
ſubſtance does not begin ſome degree of mo- 
tion of itſelf? as, why different powers are 
requiſite to produce different motions? When 
people talk of the re//tance of matter at reſt, | 
as of an ative pruwer, ſtruggling againſt any ij 
agent, and actively oppoſing it, they ſurely | 
frame to themſelves ſome notion of force an- 
tecedent to all experience ; and, they would | 
do well to inform the world, in what man- 
ner this idea was ſuggeſted to them. J 
Tur paſſive nature of body is abundantly I 
manifeſt, from its yielding to the leaſt con- | 
ceivable action. The leg of a fly moves the 
| whole globe of the earth. A man indeed i 
cannot roll a tun ſo faſt as he can a tennis- | 
ball: and we may find a horſe able to draw | 
a loaded cart two miles in the hour, Who 
cannot be prevailed upon to draw it four 
miles in the ſame time. But are not ſuch 
common phacnomena as theſe more natu- 
rally accounted for, from the ſluggiſhneſs or 
inaRtivity of matter, than from its ſuppoſed 
activity? A great body ſet in motion is one 
ec; a 8 body moved with the ſame 


. 
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velocity is another. A given body moved 
with a great velocity, is one effect; and, when 
moved with a leſs velocity, it is a different ef- 


ſect. The old principle ſeems to apply well 
enocugh in this caſe, that effects are ns 
S onal to their cauſes. 


IT muſt be confeſſed, chat authors in 
treating of the inertia of matter, and of its 
reſiſtance to motion, are very apt to expreſs 
themſelves in terms that import a real activi- 
ty; and which, if ſtrictly underſtood, are 


inconſiſtent with inertia. Thus, when a per: 
ſon in a boat pulls a rope that is faſtened to 
ZW the ſhore, it is commonly ſaid, that the man 
acts upon the ſhore in one direction, and that 


the ſhore, by its reaction in the oppoſite di- 


: rection, pulls the man and boat towards it. 


Yet, notwithſtanding ſuch expreflions, will 
any one ſeriouſly maintain, that the ground 
has an active power to produce any ſuch ef- 


fe? It is evidently the force of the man 


extending himſelf, that draws the ſhore with 
his hands one way, and at the ſame time 
puſhes the veſſel with equal force with his 


| feet the oppoſite way. In like manner, if a 


perſon ſtanding in a boat, puſhes againſt the 
F nnn really the rea- 
tion 


* 
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ction of the ground that makes the boat re- 


cede; it is the force of the man that is the 
only moving power, acting equally upon both 
the boat and the ground. When a boat is 
rowed with oars, the oars are ſaid to act up- 
on the water in one direction, and the water 
to react upon the oars in the oppoſite directi- 


on, and to produce the motion of the boat. 


Vet it is plain, that the motion is intirely pro- 
duced by the rower, Who, in ſo far as he 
contributes to the motion of the boat, em- 
ploys the oar as a lever of the ſecond kind, 
where the body to be moved, or the boat, 
is placed betwixt the e, power and the 
fulcrum, 


ls the common account of the mw 
ſion of animals, whether it be of walking, 
flying, or ſwimming, Borell: all other 
authors content themſelves with telling us, 
That the animal acts upon the ground, air, 
or water, in one direction, and that the rea- 
Cin of the medium carries the animal for- 
Wards in an oppoſite direction. This is at 
beſt but too conciſe, not to call it a falſe the- 
ory: ſeeing it muſt be manifeſt that the me- 
dium, by any reaction which takes place 
here, can only conſume as much force as is 

impreſſed 
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| impreſſed upon it, and is utterly incapable of 
| producing any kind of motion. The only 


immediate cauſe of the motion, being the 


| active force of the animal which preſſes the 


medium one way, and its owt! body the o- 


ther way, as might be particularly ſhown in 
every kind of anne if it were _—_— 
needful. 


Thus, upon the moſt attentive examina- 


tion into the ſtate and condition of body at 
| reſt, we have found it to be perfectly inert or 
inactive. Body in motion next demands our 


conſideration. ' Suppoſing a body once put in 


motion by ſome agent or other, it behooves us 


to follow it out, and enquire what happens 
to it on this change of its ſtate. ' An extend- 


ed, impenetrable, inactive ſubſtance has re- 
= ceived a motion: Will it inſtantly ſtop when 


the immediate influence of the active power 
ceaſes? or will it perſevere in its new ſtate? 

From what commonly happens in the 
motions of bodies, their gradual loſs of force 
and returning to a ſtate of reſt ; people con- 


tract an early prepoſſeſſion, and are ready to 


imagine, that reſt is the proper ſtate of body. 

But a diligent review of all the circamftan- 

ces, ſoon diſcovers, that body is equally in- 
different 


80 ESSAYS AND OBSERVATIONS 


different to either ſtate, of reſt or mation; 1 


Body at reſt does not change its ſtate of itſelf; 
reſt requires no cauſe of its continuance; as 
little does a body in motion. This property 
of body, by which it perſeveres in its ſtate i 


of reſt, or of uniform motion, in a ſtreight 


line, unleſs when forced to change it by ſome 
external influence, is called the inertia of i 
matter. | 

Wr know not "os motion 18 originally | 
RI: hehe at all; we know nothing of | 
the nature of motion or force, but by expe- 


rience. We can define neither; the ideas b 


being quite ſimple. Natural philoſophy Þ 
however takes it for granted, that ſuch a : 
thing there is. Let a motion or force begin 
any way you pleaſe, we never ſee it ceaſe Þ 
till it be deſtroyed. Why then ſhould we 
imagine a body ought to flop of itſelf ; and 
that, to preſerve it in motion, a conſtant exer- 
tion is neceſſary, like that which produced it 
at firſt? What argument can lead us to a- | 
ſcribe ſuch an activity to body? What ſhould 
determine the body to ſtop, if there be no- 
thing to oppoſe its motion? Is there any 
experiment * g that way? yes, we 

; hs may 
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« may be deſired to reflect on what a perſon _ 
« feels within himſelf in walking, during 
« which a repeated activity is exerted: to con- 
« tinue the motion *. But this, ſurely, can 
only be intended as an illuſtration of what is 


meant by the ſuppoſed activity of matter in 


motion, and not as a proof of its reality. For, 
every day's, experience muſt teach us on the 
contrary, that it requires a great activity, 
ſometimes more than we are maſters of, to 
ſtop a begun motion in our bodies. How 
doth it appear, that the ſame effort is neceſ. 
ſary to be continually exerted, which Was 
employed at the beginning of the motion? 
We find a certain effort neceſſary to begin a 
motion in our own bodies; but, we'ſhould 

find no occaſion for repeating it, were it not 
conſumed or waſted upon other bodies. When 
we give ourſelves one puſh forwards upon a 
ſmooth ſurface, ſuch as ice for example, 
there is no need for a ſecond immediately; 
and, were there no attrition nor reſiſtance 


from the air, the motion would continue for 


ever. If a body ſet in motion, were to ſtop, 
retard, or any way change, its motion of it- 


„ ſelf; 
* Eſſay I. p. 20. % 65 37 1 42 
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ſelf; that would betray an inclination or ten- 
| dency to one ſtate preferably to another; it 
would no longer appear equally indifferent 
to either, in which alone paſſivity conſiſts. 
Tur moſt general law of matter we diſ- 
cover by experience is, that every effect con- 
tinues till deſtroyed by ſomething. Why then 
may not motion continue till it be deſtroyed, 
as well as the magnitude, figure, colour, or 
any other property of body? or even as well 
as the very exiſtence of matter? © Motion 
« is indeed a mode of | exiſtence different 
from all others, nor can we compare it to 
« any thing that is not motion *. But that is 
no reaſon why it ſhould change of itſelf, any 
more than theſe other modes. If the conti- 
nuation of motion bore à nearer reſemblance 
to the continuation of any other effect, would 


that render it any plainer? Motion is an effect 


ſui generis; but we have an infinite variety 
of examples of its continuance. An active 
being preſſes forwards a certain quantity of 
an impenetrable inactive ſubſtance: is there 
not ſome effect produced here? ſemething 
then communicated to it? The body is put 


in 
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in motion: why ought that motion to ceaſe 


| without a cauſe ?- Action is neceſſary to the 


production of motion, and no wonder if no- 
thing can deſtroy the effect of one action but 


another action. The trite maxim, ſublata 


cauſa, tollitur effettus, is not to be ſo literally 
interpreted, as that an effect may not conti- 


nue, after its cauſe ceaſes to act. 


As we know ſo little of the nature of 1 


influence by which one being puts another 


in motion, or by which it excites motion in 
itſelf; with what reaſon can we poſitively 


i conclude its effects to be only momentary, 
= when they every where appear to be ſo per- 
manent? When motion is begun in any body, 


we attribute it to a certain action which we 
cannot poſſibly explain; when a body conti- 
nues in the motion which it has once recei- 
ved, it appears to be a neceſſary conſequence 
of that action. We commonly indeed ſay, 


that the body then moves on of itſelf; but the 


only queſtion in debate is, Whether there be 
occaſion for a continual recruit of force, new 
impreſſions, new ſollicitations to motion, 


like to what were at 0 exerted by the mo- 


8 power. 


| UnLess | 
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- UnLEss this account of the continuation 
of motion can be ſhewn to involve ſome ab- 
ſurdity, why ſhould we ſeek for any other 
cauſe of it, than the force impreſſed by the 
external agent? We may be told perhaps, 
“ That motion is a continued action :”. and 
therefore body continuing to move, is active. 
But is not this either a begging of the que- 
ſtion, or taking hold of the ambiguity of 
language to ſupport it; inſtead of explain- 
ing, why a motion once excited ſhould ceaſe 
of itſelf? No doubt, we commonly ſay in 
the mechanical philoſophy, that one body 
acts upon another by impulſe, and the other 
reacts upon it. Nay, Sir Iſaac Newton him- 

ſelf ſpeaks of matter acting by inertia, or 

vis inertiae, which, tranſlated literally, would 
ſeem to import an impotent power, or active 
inactivity. Such terms cannot eafily be avoid- 
ed, without introducing endleſs circumlocu- 

tions. If more accurate expreſſions can con- 

veniently be ſubſtituted in their place, it 

would be no diſſervice done to philoſophy. 

But we are not to diſpute about words, when 

the meaning is clear; or, to confound things 
entirely diſtinct, becauſe they happen fre- 

quently to be called by the ſame name. The 
| true 


action, but the effect of an action, 
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ttue diſtinction between active force, proper- 


ly fo called, and the vis inertiae, ſeems to con- 
ſiſt in this, that ſome beings can begin mo- 
tion where there was none before, either in 
themſelves, or in the body to be moved: in 


other beings, the motion, when begun from 


ſome external cauſe, is continued for want of 
a power to ſtop it. The firſt of theſe may 
be properly denominated active beings; the 
other, even when in motion, have no proper 


activity of their own. 


THERE can indeed be no ation upon mat- 


ter without a production of motion, or at f 


leaſt a tendency to it. But it doth not there: 
fore follow, that motion and action are ſyno- 
nymous terms. Why may not an active be- 


ing communicate motion to matter, without 
moving itſelf? Is not that every whit as eaſy 
as ſelf- motion? But, whether the agent 


moves itſelf or not, it muſt have a power of 
acting, previous to all motion; other ways it 
would be impoſſible for matter or any other 
being to begin motion of themſelves. A due 
attention to this remark, will afford a direct 
anſwer to what hath been ſo much inſiſted 
on, “ That motion is action.“ Motion 1 is not 


 Advity | 
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Activity may be variouſly applied. An acti- 
on may be with-held by an oppoſite and equal 
action, as in the caſe of two contrary preſſures: 


or, it may be employed in deſtroying the ef- 


fect of ſome former action, as when it ſtops 
or retards a moving body. But the genuine 
charaQeriſtic of an active being, is a power 
of beginning motion either in itſelf or ano» i 
ther, without the means of preceeding mo- 
tion . Thus a man from a ſtate of reſt can 
begin a motion which ſhall move another 
body: or he can begin a motion which ſhall 
ſtop or retard another motion. And it will 
readily be admitted, that whatever active be- 
Ing can thus begin motion in another, without 
the means of previous motion, will of courſe 
be able to conſume motion in another, with- 
out receiving any itſelf, 
Wurx one body ſtrikes upon he ey 
moves it, we commonly indeed call this an 
action: yet there is no reſemblance between 
this mechanical communication of motion, 
and 


All mere mechanical communications of motion, are not 

properly adion, but mere paſſivenc/s, both in the bodies that 

impell, and that are impelled. A4i-n is the beginning of a 

motion where there was none before, from a principle of 
life or activity. Clarks Lett, to Leibnitz, p. 327, 


: ß 7 ) ,,, , 
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and the activity before deſcribed. This is 
conceived to be an action in a ſecondary 
ſenſe. It is only a conſequence of the firſt 
action. A motion once produced continues, 
till it be deſtroyed by an equal and oppoſite 
motion, or an action gi eons of DOE Pro- 
duced it. 

Tux effect produced by an 1 agent is a cer- 


dein quantity of motion or force, which, like 


other effects, continues without any tenden- 


ey to periſh of itſelf. This quantity of mo- 
tion, is always proportional to the real ſpace 
deſcribed by the whole quantity of matter; 
8 and that ſpace" having length, breadth, and 


thickneſs, is meaſured by multiplying the 
quantity of matter, by the length of ſpace 


= deſcribed by every particle, that is, by the 


velocity, If a body in motion ſtrikes direct 


ly upon another at reſt, the two move on as 
one body after the ſtroke. They cannot move 


together with the ſame velocity that the ſin- 


dle body had before the ſtroke, for then there 
| would be an increaſe of quantity of motion. 


And whence ſhould that proceed? ſuch an 
appearance as that, would diſcover an activi- 


| ty in bodies indeed, Upon the ſuppoſition 


of perfect inactivity, the quantity of motion 
muſt 
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muſt remain unchanged : and we here abſ- 
tract entirely from elaſticity, whole effects 
proceed from a real activity, and have no re- 
lation to what is called the vis inertinge. To 
find the length of the ſpace deſcribed. by the 
impinging body, we divide the ſpace by the 
quantity of matter, which is as it were the 
baſe. And to have the length of the ſecond 
ſpace deſcribed by: the two bodies conjointly, 
we muſt divide the fame ſpace by the 
maſs of matter in both. As the diviſor in- 
creaſes, the quotient muſt diminiſh 1 in the ſame 
proportion. . 
W IxEE we indeed to examine very minute- 
| ly the gradual communication of motion 
from one body to another, we ſhall find a 
real activity concerned in the operation; but 
then it is not of that ſort againſt which we 
are now contending. It is that active force 
known by the name of the attraction of cole- 
Jon, which there takes place. When any 
part of a body is pulled or ſtruck upon by 
any moving power, it would neceſſarily be 
ſeparated from the other parts, were there 
no coheſion. But, where there is a coheſion, 
that attractive force muſt oppoſe the moving 
power. And if either the coheſion be ſtrong, 

or 


ſmall, this op Jouth 
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or the velocity of the. moving power but 

ion muſt continue, till 
ſuch time as all che n of the body have 
acquired one common velocity. That part 


on by the moving power, is firſt put into 
motion; and, drawing the other parts after 
it, gradually communicates motion to them, 

without ever getting beyond the reach of 
their attraction, or being broke aſunder. Vet, 
it is {till to the moving power that the motion 
of the whole body muſt be aſcribed; becauſe 
the attraction. among the ſmall particles. be- 
ing mutual, will oppoſe the motion one way, 
as much as it promotes it the other ; and ſo 
can neither for ward nor obſtruct the motion 
upon the whole. The attraction ſerves only 
to connect and link the ſeveral parts together 
The force loſt by one body, is preciſely e- 
qual to What is gained by the other; the 


whole effect or ehange, with regard to mo- 


tion being the ſame, as if it had been in- 
ſtantaneouſly produced. And there is no ar- 
gument to be drawn from hence, to prove 


| the active reſiſtanee of one body at reſt, to 


another. in motion, 


or the tendency of any 


body j in mation to. edurn 40:8; ſtate of reſt. 
. FroM 
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- From the experiment of Mr. Poleni we 
learn, That ſpheres of equal diameters falling 
upon ſoft clay, make equal impreſſions, when 
the products of the quantities of matter into 
the heights from which they fall, are equal; 
that is, when the quantities of matter multi- 
plied by the ſquares of the velocities are e- 
qual. As it is much eaſier to determine 
vrhen two impreſſions are equal, than when 
they differ in any proportion of magnitude; 
the velocities of the different bodies in this 
experiment, are ſo adjuſted, in reſpect of the 
quantities of matter, as that the impreſſions 
may be equal. But, from thence we con- 
clude, that ſuch impreſſions are always as the 
quantities of matter and ſquares of the velo- 
cities conjointly; and conſequently, when 
the quantities. of matter are equal, the im- 
preſſions will be as the ſquares of the-veloci- 
ties. The ſame experiment may be ſhewn 
perhaps in a more fimple manner, by making 
pendulums of different quantities of matter, 
to ſtrike with different velocities upon a 
ſmooth ſurface of ſoft clay; the velocities 
being always aſſigned by help of a graduated 
arch, as is done in the common experiments 
of the collifon of bodies. In this manner, 
Be 15 likewiſe, 
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| likewiſe, the impreſſions are found to be e- 
qual, when the products of the quantities of 


matter, by the ſquares of the velocities, are 
equal. Thus, let a hollow ball, with a 
quantity of matter 1, move with a velocity 
20, and make a certain impreſfion. If you 
afterwards incloſe as much lead within the 
fame ball, as to render it of double the maſs 
of matter; you muſt give it a velocity ſome- 
what exceeding 14, before it make an im- 
preſſion equal to the former one. If the bo- 


dy 2, receive only a velocity 10, the impref- 


fion will be remarkably leſs. In the former 
method, the gravity or weight of the balls, 
continuing to act after they touch the clay, 


may contribute ſomewhat in making the im- 


preſſions; but, in the other way of proceed- 
ing, the impreſſions muſt be more exactly 


. owing to the vis infita, or force acquired by 


the bodies, in falling from the determined 


heights, This experiment can eaſily be re- 


conciled with the old meaſure of forces, ac- 
cording to which the forces of equal bodies 


are to be eſtimated: from the velocities fimply. 


But, in order to do this, we ought carefully 
to diſtinguiſh betwixt two very different kinds 
of —— 012. that from the inertia of 

| the 
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the matter, and the other from the force of 
coheſion. When an impreſſion is made by 
a ſtroke, upon the ſurface of any yielding 
ſubſtance, ſuch as ſoft clay; the reſiſtance to 
be overcome in making that impreſſion, pro- 
ceeds almoſt entirely from the tenacity or co- 
heſion: any reſiſtance ariſing from the inertia 
of the ſmall quantity of matter diſplaced in 
forming the pit or cavity, is quite inconſider- 
able. The force of coheſion or attraction 
amongſt the ſeveral particles of any homoge- 
neous body, is equal and conſtant; and there- 
fore, muſt produce an uniform. reſiſtance to 
the motion of any body applied to overcome 
it, or a reſiſtance proportional to the time of 
the action. The continued reſiſtance of a 
few attracting particles in a flow motion, and 
the ſucceſſive reſiſtance of a greater number 
of particles in a quick motion, will - equally 
_ diminiſh the force of a given ſpherical body, 
in an equal time. If then the force of any 
ball, moving with a certain velocity, be con- 
ſumed by the reſiſtance from coheſion in a gi- 
ven time; the force of the ſame ball moving 
with double velocity, will be conſumed in a 
double time; if the velocity be triple, the 
time will likewiſe be triple; and the veloci, 
> | tics 
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ties muſt always be proportional to the times 


in which they are deſtroyed. From whence 


it is manifeſt, that a ball ſtriking with a velo- 


city as 2, muſt make an impreſſion fourfold 
of what it makes with a velocity as 1; bes 
cauſe it continues likewiſe for double the 


time. In uniform motions, a double veloci- 


ty and a double time, muſt always give a 


four fold ſpace : and the ſame thing muſt ob- 


tain in equably retarded motions; the ſpaces 
deſcribed being exactly the half of what 
would have been deſcribed by the uniform 


motions. But, tho the impreſſion. be four- 
fold, the real effect, by which the force ought 


to be meaſured, is only double; for it has on- 
ly undergone a double reſiſtance. For the 
ſame reaſon, triple the velocity makes a nine- 
fold impreſſion. And, in general, the ſmall 
impreſſions made upon the ſurface of ſoft 
clay, (or even upon marble) by bodies ſtri- 
king upon it, muſt, caeterrs paribus, be, as 
the ſquares of the velocities. Theſe impreſ- 
ſions, made in oppoſition to the uniform re- 


ſiſtance of coheſion, are no better meaſures 


af forces, than the - heights to which bodies 
zre thrown near the earth, in oppoſition 
e the uniform power of gravity, The 
„„ | beighty 
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heights are known to be, as the ſquares of 
the velocities. When the velocities are, as 2 
to 1, the heights are, as 4 to 1. But the 
forces are ſtill to be eſtimated, as 2 to 1; 
fince the times which the uniform action of 
gravity takes to deftroy them, are in that 
proportion. With a double velocity, and in a 
double time, the bids arives at a fourfold 
| Wu ar hath. been ves ot con- 
cerning the meaſure of forces, is not fo 
much intended for the inſtruction of thoſe 
who have had leiſure to attend to this cele- 
brated controverſy, as to enable every one 
who has the ſmalleſt acquaintance with theſe 
matters, to judge for themſelves; whether the 
common arguments, when rightly underſtood, 
be ſufficient for the deciſion of the queſtion ? 
or, whether there be ſtill occaſion for a new 
ſolution of the difficultics? The debate has 
been cloſed long ago; after being managed hy 
the ableſt advocates on both ſides: and the 
ſubject is generally thought to be exhauſted, 
though no formal reconciliation hath hitherto 
been declared amongſt the parties. We are 
now told, That by a profufion of writing, 


F 5 8 W is rendered ſo perplexed and in- 
tr cate, 
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« tricate, that there appears not a better way 


« to come at the truth, than, neglecting the 
« arguments on both ſides, to apply directly 
« to facts for a ſolution, as one would do up- 
« on a point newly ſtarted,” With this pom- 
pous introduction, or preamble, is uſhered 
in a new project for a treaty of peace amongſt 


the Engliſh, French, and German philoſophers. 


No mention is made of the Talians, the 


Dutch, and others, tho' they were pretty 


deeply engaged in the quarrel. The reaſon 
for which omiſſion may poſſibly be this, that 
the philoſophers in Italy, Holland and elſe- 
where, chuſe rather to preſerve the appear- 
ance of neutrality, and act as mediators. 


14 preliminary article being firſt ſettled, name- 


ly, to conſider the ſeveral pretenſions of the 
contending powers, as ſo many points newly 


| flarted, and that without any regard to their 


reſpective memorials ; there aroſe a neceſſity 
in the next place, in order to render the ne- 
gotiation the more conſiſtent with itſelf, for 


farting new facts likewiſe, or at leaſt of news 


modelling the old ones. The method in 
which the whole affair hath been conduct- 


| ed, and the jarring and oppoſite intereſts ad- 
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time, in any given ſpace, to produce its ef- 
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two. It is ſaid, That when a body is 
« thrown up with a double velocity, and 


_« conſequently with a double force; the rea- 


« ſon why it aſcends four times its former 
height, is plainly this, that the counter- 
action of gravity, while it has a double 
&« force to ſtruggle with, has but half the 


« fet.” The natural meaning of which is, 
that if a body, thrown up with any velocity, 
riſes to a certain height in a given time; a 
body thrown! up with double the velocity, 
ought to aſcend to an equal height in half 
that time. This indeed would hold true, 
if the upward motions could be ſuppoſed u- 
niform: but, as a body thrown up, happens 
always to be equably retarded, the real fact 
comes out to be very different. The body 
thrown up with the double velocity, riſes to 

triple the height of the firſt body in an equal 
time, and to 4 of that height in half the 
time. Let the height to which the firſt bo- 
dy riſes in any time, be called 1 yard; the 
height to which the ſecond body aſcends in 
half that time, is 1 yard and 4. The for- 
mer poſition however, as it was only taking 


. nt motion for an uniform one, was 


pretty 


0 


> > 
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pretty plauſible, and good enough to paſs up- 


on Germans and other foreigners; eſpecially 
if they were ſtrangers to the Engliſh language. 


Another allowable artifiee to deceive the ad- 


verſaries, is in endeavouring to make them 
believe, that all the world knows, that 
« when, bodies move through a fluid, or 
« any ſoft matter, a double force produces a 
quadruple effect. If the word effe were 
taken in its moſt proper ſenſe, for the force 
communicated to the fluid or ſoft matter, by 
the moving body, this could never exceed 
the force of the body. A double force could 


| never produce any more than a double effect 


in its own direction. All the world indeed 
may know, that when a body ſtrikes upon 
clay or other ſuch ſoft matter, a double force 
may produce a quadruple- impreſſion. But 
then, this can only happen in ſuch caſes, 


v here no other reſiſtance is worth the mind - 


ing, but that ariſing from the coheſion of 
the matter, in the manner above explained. 


When a ball moves through a fluid, the re- 
ſiſtanee proceeds, almoſt entirely, from the 
denſity or inertia; and, the denſity being gi- 
ven, this reſiſtance muſt increaſe as the ſquares 
of the velocity. In this caſe, it would be a 

_ 1 e wm 
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vain attempt, to aſſign any meaſure of the im- 
preſſions; becauſe, it follows clearly from the 
demonſtrations of Sir Iſaac Newton u, that 
the body would go on for ever. And ſively, 
it requires not much abſtract reaſoning to 
prove, that meer inertia, without the help 
of ſome active power, like gravity, or the 
attraction of coheſion, could never totally 
conſume any motion, or reduce a body from 
a ſtate of motion to a ſtate of abſolute reſt. 
Vet, after all, as every one has heard, that 
the reſiſtance of a perfect and incompreſſible 
fluid, was in the duplicate ratio of the velo- 
cities; this was foundation enough for a lover 
of peace, to aſſert roundly, that the impreſ- 
ſions made in a fluid, were in that ratio like- 
wiſe. Greater ſtretches might well he per- 
mitted for the accompliſhment of ſo deſirable 
an end, as a compleat union and harmony a- 
n e en = 

 Wuen one body ftrikes upon e with 
a great velocity, the parts immediately im- 
pelled, are ſometimes broken off or driven 
away beyond the reach of attraction, before 
they have time ro draw the other pun after 
them with any obſervable force; and the 
4 | force 
Princip. Lib. II. Prop. v. et cos. 


oe « d / ĩ 


PHYSICAL Ano LITERARY. 99 
force of coheſion, having oppoſed the im- 


pinging body for ſo ſhort a time, makes no - 


ſenſible reſiſtance to it. The attundion: of 
coheſion acting without interruption; any 


reſiſtance made, or any motion communica- 


ted by it, muſt-be gradually produced; and 


_ conſequently, in a very ſmall time, the ef- 


fect will be proportionally ſmall. -- Of this we 
have many examples. Let us ſuppoſe a board 
ſet nearly upright on its end, and ſo lightly 
ſupported, that a bullet thrown againſt it, out 


of a man's hand, will tumble it over; if the 


ſame bullet be diſcharged from a gun, it will 
go through the board without moving it out 
of its place. In the ſame way, a bullet has 
been known to go through a man's body, an 
arm has been taken off by a cannon ball, or 
even by the ſail of a wind-mill, without any 
viſible motion produced in the other parts of 
the body; though a much leſs force would 


be ſufficient to drag the whole body forwards. 
The better to illuſtrate the manner in which 


theſe effects are performed; let it be obſer- 
ved, that by means of a ſmall thread or a 


load- ſtone, a conſiderable maſs of matter 


may be gently pulled alongſt a table: where- 


as, if a ſudden * be given, or a greater 


force 
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move another lying freely at reſt. It is in- 
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force applied; the thread breaks, or the load, 


ſtone ſeparates, without ſeeming at all to 
move the body. The nature of inertia and 


reſiſtance has been ſo much miſunderſtood, 
or miſrepreſented, that it was neceſſary to 
explain theſe phacnomena from their true prin- 
ciples. In particular it might be thought, 


conſiſtently with the falſe notions advanced 


concerning the reſiſtance of matter, that the 


_ reaſon why a body did not move forwards 


when a part of it was broke off by a great 


force, was this, that the inertia or refiſtance 


to motion in that caſe, became ftronger than 
the power of coheſion. 
' P4111080PHERs have fondly perplexed them- 
ſelves, with many ſubtile queſtions con- 


cerning the communication of motion; and 
have perſiſted, with the utmoſt anxiety, in a 
a very fuitleſs enquiry, how motion can- paſs 


out of one body into another: as if motion 
was ſomething that could be ſeparated from 
the moving body, and infuſed from one into 
the other, like water poured into a phial. 
But, notwithſtanding all the intricacy of this 


affair, it would appear to be till a greater 


myſtery, if one body in motion were not to 


deed 
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deed only by experience that we learn the 


| Jaws of the communication of motion; For 


who ever ſuppoſed, that either the general or 
particular properties of matter could be dif- 
covered in any other way? How could it be 
known, whether body was penetrable or im- 
penetrable, diviſible or indiviſible, elaſtic or 
non-elaftic, animated or inanimated, but by 
trial? Suppoſing however, that we were in- 
formed before-hand, that the body at reſt 
was impenetrable, utterly inactive and ſoft, 
and had neither impediment nor tendency, to 
motion ; what would hinder us to foretell 
exactly every circumſtance that happens, 
when ney body of the * FO ag 
upon it“? | 
Wu a body in motion Rrrikes upon ano- 
ther at reſt; the one loſes as much motion, as 
the other gains, in the ſame direction. This 


is ordinarily ſaid to Proceed from a reaction 


of the body that acquires the motion. The 
effect is indeed the ſame upon the percutient 
body; there is the ſame change of its ſtate, 
as if it had actually received an impulſe in 
the 9 direction. "Jung for the ſake of 

| (Orr 


£22 Philoſ. Fay, 
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ſhortneſs, we may, and always do call, the eb 
of reaction; but we can never imagine that 


there is any real active oppoſition of the bo- 


dy at reſt to the motion of the other. The 
great difficulty complained of, is in concei- 
ving, how the one body has its motion dimi- 
niſhed by the ſtroke as much as the other is 
increaſed, while there is no active repugnan- 

cy allowed in the one to the other. It would 

be ridiculous enough to fancy, that the mo- 
tion of the one was a part of the motion of 


the other; and that the very ſame motion 


could be transferred from the one into the 
other. As well might the magnitude, fi- 


gure, or * of one body be imparted 


* to another.” But this we may venture to 
ſay, that, for ought appears to the contrary, 

it follows from the nature of a paſſive, ex- 

tended and impenetrable ſubſtance, - that mo- 
tion is loſt in one by producing it in another. 
It will eaſily be admitted, that one motion 
may deſtroy an oppoſite motion, and by that 
means loſe of its own. Yet there is no leſs 
difficulty here, than in the communication of 
motion, If two pieces of clay oppoſing 
each other with equal forces, had any real a- 
Aivity of their own, it mg be expected, 


that 


he 


| motions after the ſtroke, would ys lef 
than the motion before it. 
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that, tho they both ſtopt at their firſt meeting, 
this was only done by ſuſpending the effect 


of each other's action; and that they would 
reſume their former degree of motion, upon 


being ſeparated by a man's hand. We find 


however, that the motion of both bodies is 


irrecoverably loſt by ſuch a colliſion. If then 


| the force of one body is loſt or conſumed by 


deſtroying force in another; why may not 


one body as well loſe force by producing it 
in another. Beſides, were there any real a- 


ctive oppoſition in the body at reſt, to the 


body in motion; part of the force ought to 


be loſt on that account, and the ſum of the 


Wurm a horſe pulls a ſtone Wien it is 


commonly ſaid, that the ſtone pulls the horſe 


back, with a force equal to that with which 
the horſe pulls the ſtone forwards. But no- 


thing more can poſſibly be meant, than that 


the horſe loſes as much force as the ſtone 
gains: and that, with reſpect to the horſe, 
the effect is the ſame, as if there was no 


ſtone tied behind him, but that he was puſh- 


ed back with a force equal to that acquired 
15 the Kone.” The active force of the horſe's 
limbs 
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limbs preſſes forwards both the horſe and the 
ſtone; what is called the reaction of the ſtone, 
is not equal to the whole force exerted by the 
horſe; for then indeed there could be no 
progrefiion: it is only equal to what is im- 
ons upon the ſtone. 
Tux equality of action and reaction i in the 
© of preſſures, is to be underſtood in the 
ſame manner. When a bra is preſſed a- 
upon. the "Ah as N as the 7 aig is 
male to act upon the body. If the weight 
of the body be ſuſtained by the preſſure of 
the finger, there will be an active reſiſtance 
from the power of gravity. And, if the fi- 
gure of the body be violently kept in a bent 
or compreſſed ſtate, there will be an aCtive 
reſiſtance from the cauſe of coheſion. But 
if the finger be applied ſo as to communicate 
an equal motion to all the parts of the body, 
and without oppoſing its gravity; there will 
be no occaſion for imagining, that the body 
really reacts, or actively bears againſt the fin- 
ger. The effect indeed upon the finger is 
the ſame, as if the body actually preſſed up- 
on it; but that effect can eaſily be accounted 
for, without having recourſe to ſuch a ſup- 
[as polition. 
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poſition. The ſurface of a ſoft, body, like 


that of the finger, preſſed againſt a hard body, 


muſt undergo a change of figure, and receive 
the ſame impreſſion, as if the hard body was 


preſſed againſt it; becauſe, When the parts 


that come firſt into contact with the body 
have their motion retarded, the other parts 
will advance farther forwards... 


Ir there was any contunlichion or abſurdity 


in the common opinion of the communica» 


tion of motion, this would be a ſufficient rea» 
ſon for rejecting it, tho it were ever ſo a- 
greeable to the natural appearances of things, 
But ſhall we maintain, that every particulat 
body. can only be moved by a power of its 
own; and ſhall we deny, that motion is com- 
municated by one body to another, meerly 
becauſe we do not underſtand the 1 
manner in which motion is either eonveyed 


or preſerved? Why do we not, for the ſame 


reaſon, deny, that motion is begun at the 
command of any animated being? Or do We 
better conceive how any being or body moves 
itſelf, than how it moves another? 0 ... 
An appeal has been offered to the com- 
mon ſenſe of mankind, as ready to declare in 
fayour. of the activity of matter. If the facts 
7 Go b 
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be fully repreſented, the public judgment 
need not he declined. Whatever obſcurity 
the learned -may'find in this ſubje& of the 
communication of motion, a vulgar obſerver 
will be very little perplexed about the matter, 
When a ſtone is thrown out of the hand, and 
continues to move when left to itſelf ; there 
is no fear, but © every perſon, who has not 
« ſtudied philoſophy,” will rather attribute 
this to a force ſome how impreſſed upon the 
Kone, than to any action or operation of 
the lifeleſs ſtone. It will never enter into 
his head, that the ſtone flies away with 
wings of its own. Such a perſon, judging 
from firſt appearances that all motion lan- 
guiſhes and decays, may, likely enough, be 
inclined to think that body rather affects a 
ſtate of reſt than a ſtate of motion; and that 


the impreſſed force would not remain for e- 


ver: but he will never entertain the ſmalleſt 
doubt, but, that as long as the motion con- 
tinues, it is only an effect of the firſt impulſe. 
And, having once granted that motion can 
continue one moment as an effect after the 
action of the moving power is over, the ſame 
reaſon muſt remain for its continuance the 
next moment of ume, and ſo on forever. 
$4 a A 
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When we. ſee a body continuing to move 
with the ſelf-ſame velocity which is received. 


from the hand, is it not more natural to ſay, 
that it does ſo for want of a power or activity 
to ſtop. itſelf, or to deſtroy this motion, 


than to imagine the body to he no way de- 
termined by the impulſe, but to be carried 


on with an equal force by a power of its own 
continually exerted after the impulſe. Such 
obſequious complaiſance of the ſtone, in imi- 
tating ſo. exactly the motion of. the. hand, 
muſt appear extremely curious ʒ elpecialiy 
if we conſider what a violent oppaſitian it is 


ſuppoſed to b + Shy” before 1 4 Was to 
eee the man in the. N 5 all 
would not go, but went: or perhaps it may be 
likened to a young fellow learning to dance, 
who bends his limbs but aukwardly at firſt 
letting out, till being led about for a while 
in the maſter's hand, he can. afterwards eon 
tinue the ſtep of himſelf. If, in the colliſtan 


of bodies, the one body could thus adapt and 


conform itſelf in all caſes to the motion of 


the other; it ſeems to be the higheſt in» 


juſtice to refuſe. it 
conſciouſneſs, 


e power of Kuzu and 
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| FROM experience and obſervation we learn, 
that body i is equally indifferent to motion and 


reſt. And this indifference appears to be 


the natural conſequence of the moſt abſolute 
inactivity. Body muſt exiſt either in the one 
| fate or the other. But, ſuppoſing i it once ex- 


iſting in a moving ſtate, the continuance of 


the motion implies no activity in the body, 
any more than it requires activity to preſerve 


a quieſcent body in a ſtate of reſt. And we 
may, with equal reaſon, enquire for the cauſe 
of the continuation of reſt, as for a cauſe ſhe 
the continuation of motion.” 
"Pm1LosoPHERs have indeed ehtortliied 


various opinions concerning the continuation 
of motion. © Arifiotle endeavoured to explain 
it by 1 means of a vehicle or the circumpulſion | 
of fluid matter, hereby only evading the 


queſtion, as the fame difficulty returned, 
how the motion of this fluid continued. 


And many of the moderns have imagined 


reſt to be the proper ſtate of inactive matter, 
to which it naturally tended ; and have af 
cribed the continuance of motion to the con- 


ftant and immediate agency of the Deity, or 


of ſome delegated intelligent or. 1 
How 


* * 
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How far the concurrence of the Deity is 
neceſſary to the ſupport of created beings in 
general, is perhaps impoſſible for us to de- 
termine: but, unleſs ſome continual influ- 
ence of that ſort be requiſite,” there appears 
to be no occaſion for any ſpecial concurrence, | 
in order to account for the continuance” of 
motion.” If however; it could be demon- 
ſtrated, that body cannot continue to move 
on in a ſtreight line, by virtue of the firſt 
impulſe; what more rational ſolution will be 
found, chan to have reeourſe to the efficiency 
of an intelligent principle? For tho' it ſhould 


be granted, that the continuation of motion, 


and the communication of it from one body 
to another, cannot proceed from the inertia 
of matter; will it therefore follow,” that every 
atom of  upintelligent and undeſigning matter 
js endued with an activity capable of HONG 
it with the greateſt order and regularity, as 


well as variety and diverſity; conforming it- 


elf to the motion of other atoms with which 
it is connected; and adapting itſelf often to 
the will and intention of man ? Why ſhould 
we not rather rank this power of the preſer- 
vation of motion, with thoſe other active 
25225 employed upon matter, tho' not efy 


ente ly 
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ſentially belonging to it (ſuch as gravity, at- 
trations and repulſions of various kinds, 
Se.) and refer them all to an intelligent cauſe, 
if there be herein diſcovered the ſame lig 
tures of thought and deſign? 
Tais leads us to another FARE of objeQti- 
ons againſt the inactivity of matter. As the 
very reſiſtance which matter makes to an ex- 
ternal force, and its preſervation of the mo- 
tion received, have been taken for ſymptoms 
of activity; we need wonder the leſs to find 
an activity ſuſpected in matter from its gravi- 
tation, and theſe other inſtances where mo- 
tion 9 in bodies, without wy: 1 | 
A may bi ied, 60 « That a ſtone fall 
10 to the ground without any external im- 
« pulſe, ſo far as we can diſcover; and there- 


& fore dead matter begins motion of -itſelf.” i 


Such manner of reaſoning would make ſhort 
work of natural philoſophy, Becauſe there 
axe a variety of motions, changes and tranſ- 
formations, produced every. day amongſt in- 
animate bodies; is it ſtraight way to be con- 
cluded, that theſe bodies move themſelves ! 
The contrary of this appears in ſo many in- 
ſtances, as gives good reaſon to believe it ne- 

„ | ver 
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ver happens in any caſe. We ſee for certain, 
many motions begun by animated beings; 

we obſerve many bodies moved by the im- 
pulſe of other bodies; and the mechanical 
cauſes of ſome motions, have through time 


been diſcovered, which were not formerly 


perceived. Once in a day, it was ſound phi- 


loſophy to maintain that ſmoak and vapour 


mounted upwards of themſelves by a princi- 


ple of levity, tho' now one might as well aſ- 
ſert that cork riſes up of itſelf in water. Ma- 


ny pbænomena were explained from an ab- 


horrence of a void, which was fully as rea- 


ſonable a paſſion in a dead body, as the love 


of a center, or an inclination to meet with o- 


ther bodies. The riſe of water in pumps was 
aſcribed to a ſelf. moving power in the water, 
and the pulſation of the arteries to a power 
they had of dilating themſelves. The power 


of magnetiſm bears ſome reſemblance to that 
of gravity ; the theory of it is ſtill imper- 


feft : yet there are a multitude of facts which 
indicate a mechaniſm by means of ſome ef- 


fluvia; particularly the new method of ma- 
king artificial magnets by attrition, and the 


well known experiment, in which an iron 


rod is s preſented to a magnetic needle, the 


fame 
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ſame end bein g made to attract, ſometimes 
one pole and ſometimes another, by only 
changing the poſition of the rod, or invert- 
ing it up fide down; and much more by ſtri- 
king upon it with a hammer, or beating it a- 
gainſt the ground. Electricity is another 
more palpable inſtance of the ſame ſort. That 
a fluid is concerned in producing the apparent 
attractions and repulſions, and other more a- 
ſtoniſhing effects of the electrio globe, can 
hardly be doubted, however difficult it may 
ſtill be to deſcribe the laws to which it is ſub- 
jected in its operations. Why then ſhould it 
be accounted .** whimſical” or unphiloſophi- 
cal to demand a cauſe for the attractive power 
of gravity? Tho? all the mechanical accounts, 
hitherto given of the cauſe of gravity, ſhould | 
be 3 unſatisfactory; may it not ſtill be 
owing to ſome unknown mechaniſm, or the 
intervention of matter, moving other mat- 
ter? Or, tho' it were ſhown to be impracti- 
cable by any mechaniſm whatever, as is not 
improbably the caſe; why may we not attri- 
bute it to the immediate agency of an intel- 
ligent active being? _ 

Ir may be urged further by way 5 ob- 
, en That a ton of beginning viſible 
motion 
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« motion is no more connected with a power 


« of thinking, than it is with any other pro- 


« perty of matter or ſpirit.” This may 
poſſibly be admitted in a certain ſenſe,” viz; 
that there may, for ought we know, exiſt 
ſome ſpecies of thinking beings, deſtitute of 


the power of motion altogether, Oiſters 


have very little of It. But however this be, we 


know, with all the certainty attainable in 
phyſics, that many thinking beings have 


ſuch a power ; we ſee them begin motion, a 
relative motion on the ground. When that 
motion is loſt, they renew it and vary it again 
at every ſtep. They not only. begin new 
motion, but deſtroy old motion, at pleaſure : 


whereas no experience can ever tell us, that 
the beginning of the viſible motions: of dead 


matter is original and underived. And there 
is this wide difference (which hath been often 
remarked by authors on this ſubject) betwixt 
animated and inanimated beings, with reſpect 
to motion, namely, that the thinking being 
can determine the direction and quantity of 
its motion : which is a power incompatible 


with dead matter; and conſequently it will 


of itſelf remain for ever incapable of the leaſt 


motion, Thus far therefore there ! is a con- 


P nexion 
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nexion betwixt motion and thinking, that a 
power of beginning motion ſeems neceſſarily 
to infer a power of thinking; tho' we cannot 
affirm inverſely, that a power of thinking 
muſt infer a power of beginning motion. 
Bor if the bare beginning of motion ſeems to 
require an intelligent cauſe, the power of gra- 
vity, ſurely, has the higheſt title to lay claim 
to that origin. The motions arifing from gra- 
vity are evidently of ſuch a fort, as cannot, 
without the greateſt violence to reaſon, be 
aſcribed to any blind tendency betwixt the 
attracting bodies. This will beſt appear up- 
on ſtating ſome of its known effects. A 
ſtone is drawn towards the earth in Europe 
and in America; it changes its direction in 
different places, pointing always nearly to the 
center of the earth, (or exactly in a line per- 
pendicular to the level ſurface) in the ſame 
manner as iron does towards the loadſtone, or 
a feather to the electric tube. The attractive 
force of a ſtone diminiſhes, the farther it is 
removed from the earth, according to a 
fixed rule, or as the ſquare of the diſtance 
encreaſes. A body placed by itielf would 
move no way; but two bodies run together. 
A _ body is more attracted to a large 
quantity 
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quantity of matter than to a leſſer. Is it then 


conceivable, that an unthinking being ſhould 


be endued with an activity which it regulates - 


and varies in proportion to the ſituation, di- 


ſtance, and magnitude of another body, 


whilſt it is ſuppoſed to be not in the leaſt in- 


fluenced or acted upon by that other body, 


or any other being whatſoever ? If this ſhall 


| be maintained, another queſtion will ariſe. 
| By what actions, or what ſtronger language 


than this, can any man convince his neighbour 


| of his own reaſon or underſtanding ? It is pre- 
| ſumed, that a higher degree of evidence will 
hardly be required in phyſical matters, than 


what we have for the life and exiſtence of 


one another: the voice of nature as loudly 
declares the origin of gravity, that ruling 
principle which binds the parts of the ſyſtem 
together. From the circumſtances obſer- 


vable in the apparent mutual tendency of bo- 


dies, we are naturally led to conclude, that 


gravitation is the effect of the continued 


and regular operation of ſome other being 
upon matter; and that bodies are either 


drawn or preſſed together by ſomething ex- 


ternal, A power fo conſtant, fo regular, 
and withal ſo uniformly varied and diverſi- 


fied 
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fied according to different circumſtances, can 
proceed from nothing but an intelligent 
cauſe, either mediately or enen exerts 
ed upon bodies. FUE? 
Wnuen motion is obſerved to login in bany 
body, it muſt be aſcribed to one or other of 
theſe four cauſes; 1. Some external animated 
being; 2. An external inanimated being; 3. 
A ſelf- moving animated faculty; and 4. A 
ſelf- moving inanimate faculty. Of the for- 
mer three, there are a variety of manifeſt 
examples. Of the laſt there can be no certain 
example at all; and conſequently we ſhould 
make a bad choice, in preferring it to the o- 
thers: ſuch a ſuppoſition, namely the produ- 
ction of motion from an internal inanimate 
principle, is intirely without foundation; and 
ſeems to be much the ſame thing as to allow, 
that motion may begin without any cauſe at all. 
Tur ſomething may begin, to exiſt, or 
ſtart into being without a cauſe, hath indeed 
been advanced in a very ingenious and pro- 
” - found 
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found ſyſtem of the ſceptical philoſophy * 


but hath not yet been adopted by any of the 


ſocieties for improvement of natural know - 
ledge. Such ſublime conceptions are far above 


the reach of an ordinary genius; and could 


not have entered into the head of the greateſt 
phyſiologiſt on earth. The man who believes 
that a perception may ſubſiſt without a perci- 
pient mind or a perceiver, may well compre- 
hend, that an action may be performed with- 
out any agent, or a thing produced without 
any cauſe of the production. And the au- 
thor of this new and wonderful doctrine in- 
forms the world, that, when he looked into 


his own mind, he could diſcover nothing but 
a ſeries of fleeting perceptions; and that from 


thence he concluded, that he himſelf Was 
nothing but a bundle of ſuch perceptions. 


Mr. Baxter, in his Inquiry into the Naw | 


of the Human ſoul, and likewiſe in his May 
tbo, endeayours to prove, that gravity cannot 


- o be 
* "©. a Ss 


| * Treatije on Human Nature, 3. vols. octavo. This is the 

ſyſtem at large, a work ſuited only to the comprehenfion of 
Adepts. An excellent compend or ſummary whereof, for the 
benefit of vulgar capacities, we of this nation enjoy in the 
Philoſephical Eſſays, and the Eſſays Moral and Political. 
And to theſe may be added, as a farther help, that ufeful 
commentary, the Eau. on Merality and natural Religion, 
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eee. that, tae hl an att ten · 
dency to fall down, it could not at the ſame 
time reſiſt the downward motion by its inertia. 
Which reaſoning plainly ſuppoſes, that there 
is a real active reſiſtance ariſing from inertia. 
And indeed, tho he expreſsly intends to de- 
ny the ſmalleſt activity in matter, yet he eve 
ty where ſpeaks of inertia, as a conatus or ten- 

dency eſſential to matter, by which it makes 
a violent oppoſition to the power of gravity, 
and other active powers. This being a que- 
ſtion of the utmoſt importance, it may not 
be amiſs to offer an amendment upon that ar- 
gument, which will free it from any incon · 
fiſtency, and place it on its true bottom, on 
which alone it can ſtand its ground. To prove 
then that gravity does not proceed from any 
internal active force of any kind, either in the 
earth or ſuch bodies as fall towards it; it is on- 
I neceſſary to aſſume one axiom, that no ſub. 
ſtance can actively tend to move to two oppo- 

ſite ſides, at the ſame time. It is eaſy to 
conceive that a body may be puſhed or drawn 
to oppoſite ſides, by two contrary external for- 
ces: in which caſe, if they are equal, the body 

will remain at reſt; if unequal, it will be mo- 

e ved 
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ved to one fide, by the difference of the two 
forces. Thus, every part of a ſtagnating fluid 


is preſſed equally in every direction. But if 


a body actively tend to one fide, it cannot a- 
ctively tend to the other at the ſame time; 
that being a contradiction in terms. And in 


fact, we ſhall find it impoſſible, to make 


two ſuch efforts in our own bodies, to move 
them holly to two oppoſite ſides. This be- 


ing granted, it follows, that if the waters of 


the ſea gravitate towards the earth by an a- 
ctive force, they cannot, at the ſame time, 
gravitate by their own activity towards the 


moon, ſo as to produce the tides. And there- 


fore, the gravitation in one or both caſes, is 


| owing to an external influence. The ſame 


argument, if it ſhall be found concluſive, 
may be applied to the attraction of the moon 
towards the earth and ſan, in the conjuncti- 
ons, and other ſuch like caſes. The attra- 
Ctions betwixt ſmall corpuſcles, will be ſhown 
to proceed from an external cauſe, in the 


ſame manner. And hence it will follow, 
that elaſticity and the chymical efferveſcen- 
cies, are not the reſult of the activity of at- 


tracting particles. And for the ſame reaſon, 


a body thrown upwards, cannot move up b 
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an active force of its own; for chat would 
be oppoſite to the active force of gravita- 
tion. | | 

Ix, in order to evade the foregoing argu- 
ment, it ſhould be ſaid, that a body never 
tends 'to two oppoſite bodies at the ſame 
time; but tends only to one fide with the dif- 
ference of the forces with which it would 
tend to cach of theſe bodies taken ſeparately : 
this will at leaſt afford another remarkable 
inſtance of that exact regularity with which 
the power of gravity is varied and adapted to 
the different ſituations of bodies; and which 
it is quite inconceivable that blind matter 
ſhould perform without the e ende 
of an intelligent being. 

- Ir has indeed been Sequently aſſerted, 
that bodies move towards each other by vir- 
tue of a law originally eſtabliſhed. But law, 
that is to ſay, a mere abſtract name or com- 
plex notion, which is no real being, cannot 
impel a ſtone, and cauſe it to begin to move. 
Law by itſelf, with ſubmiſſion. be it ſpoken, 
will avail nothing, unleſs either the ſubjects 
of it have underſtanding to yield a wil- 
ling obedience, or they be compelled to it 
by external force, 5 
Ir 
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- Is the firſt appearances of things are to be 
truſted, there is full as good reaſon to aſſert, 


that the earth draws the ſtone, or the mag- 


net the iron, as that the ſtone or iron move 
of their own accord. Vet the ſuppoſition of 


one body drawing another body at a diſtance, 


without the intervention of other matter, is 


| univerſally rejected; and that merely becauſe 


of the natural impoſſibility of the thing. 


That a being cannot act where it is not, any 


more than when it is not, is an axiom of 
principle of reaſon and common ſenſe, and 
not a leſſon of experience. And is it not e- 
qually ſelf- evident, that dead matter can ne- 


ver begin motion of itſelf; far leſs regulate 


its motions according to a law? If bodies are 


not ſenſible of the neighbourhood of other 


bodies, of their quantities of matter, and 
of their preciſe diſtance from them; is it to be 
imagined that they will move themſelves with 
ſuch determined degrees of force, correſpond- 
ing to the different quantities of matter * 
different diſtances? 


Tur active powers both of atteation a | 


repr on are of ſuch a ſort, as could not be 
exer iſed by the bodies themſelves, without ei- 
ther ciſtin& perceptions of their own ſituations 
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and magnitudes with reſpe& to other bodies, 


or a regular ſucceſſion of ſome kind of clear 


perceptions, correſponding to every variety of 
ſituation and magnitude, and all this accompa· 
nied with a memory and a power of comparing 
paſt with preſent perceptions. It would there- 
fore; make nothing to the preſent purpoſe to 


have recourſe to that extraordinary ſubterfuge, 


made uſe of by Mr. Hobbs on a like occaſion, 
That all matter is endued with an obſcure 
ſenſe and perception, and wants only the or- 
gans and memory of animals. And it hath 
never yet been alledged, that all matter is eſ- 
ſentially endued with a clear and diſtinct ſen- 


ſation or conſciouſneſs. If it ſhould, we 


need be at no loſs for an anſwer. For, were 
that the caſe, why have we no perception of 
this activity that is ſuppoſed to be exerted by 
"yr own bodies in falling to the ground ? 

Ds. Clark, Wollafton, and others, have fo 


fully proved that matter is incapable of any 
degree of thinking, that it is impoſſible to 


confute their arguments, but by ſcornfully 
denying the force of all metaphyſical demon- 


ſtrations whatever. If matter thinks, then 


either thinking is eſſential to all matter, or it 
Fes trom the modification, magnitude, fi- 
| 3 


confuſion ? And farther, if 
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gure or motion of certain parcels of matter. 
But what can be more ridiculous than to i- 
magine, that matter is as eſſentially. con- 
ſcious, as it is extended! Will it not follow 
from that ſuppoſition, that every piece of 
matter, being made up of endleſsly ſeparable 


parts, (that is, of parts which are as really 


diſtinct beings, eee their conti- 
guity, as if they had been at the greateſt 


diſtance one from e is made up alſo 


of innumerable conſciouſneſſes and infinite 
ry part of 
matter be ſelf-conſcious; it would be a con- 
tradiction to ſuppoſe. that any ſyſtem could 
be ſo. The reſulting ſenſation or conſciouſ- 
neſs at laſt being but one diſtinct ſenſation or 
conſciouſneſs, (as is that of a man) the ſenſa- 
tion or conſciouſneſs of every one of the 
conſtituent particles, would be the individual 
ſenſation or conſciouſneſs of all and each 
of the reſt. In the next place, the faculty of 
thinking cannot ariſe from the ſize, figure, 
texture, or motion of body; nor can de- 


ſtroyed by any alteration of theſe quali 


becauſe bodies, by any change of theſe, = 
become greater or leſs, round or ſquare, rare 


or denſe, tranſlated from one place to another, 
8 with 
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with this or that new direction, or velocity; 


or the like. All which ideas are quite diffe- 


rent from that of a euer can be no 


relation between them. 


Tus ſort of reaſoning deſerves at leaſt 


Sikhs: direct anſwer,'- and is not to be over- 


thrown by any criticiſm on the meaning of 
the word” immateriality. This, as is learned- 
ly obſerved,” moſt certainly © comes out to 
ebe merely a negative term, comprehending 
« every thing that is not matter,” And it is not 


to be doubted that if other terms, ſuch as 


immortality and infinity, were but examined 
with the ſame ** ſufficient accuracy,” the one 
might come out to be merely a negative 


term, comprehending every thing that is not 


mortal, and the other a negative term com- 
prehending' every thing that is not finite, 
Such premiſſes as theſe” are undeniably true; 


the only difficulty lies in diſcerning the uſe 


and importance of them. But if the rea- 
ſoning ſubjoined to theſe premiſles © be found 
«entirely concluſive,” the conſequence mult 
be, that, in judging of the qualities of mat- 
ter, we are in every cafe to rely upon the 
report of our external ſenſes, and never to 
m_ our” reaſon in comparing one thing 

with 
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with another, in order to correct our firſt 
impreſſions. Epicurus is to be applauded for 
believing on the credit of his eye-fight, that 
the ſun and moon were no bigger than a cart- 
wheel or a cheeſe. The peaſant, who thinks 
that the ſun moves from eaſt to weſt every 
day, is wiſer in that reſpect, than the great 
eſt philoſopher; and CHernicus is to be re- 
garded as a common enemy to mankind, 4 
« for declaring war againſt our ſenſes.” | 
Tur grand queſtion to he reſolved in this 
controverſy, is not whether we have clearer 
conceptions of material or immaterial ſub- 
ſtances, as we are equally ignorant of both; 
but whether the power of thinking, which 
is a known faculty of ſome ſubſtance, be not 


abſolutely indiviſible? and as ſuch, incom- 
patible with the known properties of matter? 


The moſt plauſible objection that can well be 
made againſt this argument, ariſes from the 
late obſervations made concerning the poly- 
pus, and other living creatures of that kind. 
Yet theſe, when duly conſidered, will be 
found entirely confiſtent with the indiviſibi- 
lity and unity of thinking ſubſtance.” They 
do indeed exhibite a remarkable peculiarity 
in n manner of the propagation of theſe 

f animals; 
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animals ; and perhaps give ſome ground for 
conjecturing, that a number of animals, or 
a ſyſtem of thinking beings, may probably be 
conjoined together, under the form of one 
animal. We were formerly acquainted with 
inſtances of two or more animals connected 
or adhering together, as in worms of differ - 
ent kinds, tho they do not grow or extend 
themſelves to any larger dimenſions upon ſe- 
paration. Other animals were known, which, 
upon loſing a limb, had it regenerated again, 
as is the caſe of craw-fiſh and lobſters. May 
it not then be ſuppoſed, that, in the polyPus, 
both theſe caſes concur together? _ 

He who allows, that the ſyſtem of the u- 
niverſe may proceed at -preſent without any 
guidance or direction, will find it difficult 
to aſſign to himſelf any good reaſon, why it 
might not always, or from eternity, have 
done the ſame. The excellency and perfe- 
ction of the material world, can be no evi- 
dence to him of an original architect ot con- 
triver of all things: ſince the higheſt excel- 
lencies and perfections are acknowledged, e- 
ven by every Theiſt, to exiſt without a cauſe. 
But the inſtances of a wiſe adminiſtration and 
ſuperintendence, preſented every moment to 

— our 
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our view, ſtrike the mind in the moſt forci- 
ble manner. We are eye- witneſſes of pra- 
vidence, but not of creation. The contem- 
plation of every part of nature, furniſhes ug 

with irreſiſtible proofs of intelligence, coun- 


ſel and deſign, ſtill employed in actuating, 


moving, conducting and governing the uni- 
verſe. Nihil eft enim, quod ratione, et numes 
ro moveri paſſit fine confilio, in quo nihil eft:te+ 
merarium, nihil varium, nibil Fortuitum. Or- 
dy autem fiderum et conſtantia, neque naturam 


gniſicat; eft enim plena rationis : neque for- 


tunam, quae amica varietati conſtantiam re- 
ſpuit, Quae qui videat, non impie ſolum, ve- 
rum etiam indo? faciat, fi Deos efſe neget. 
Nec ſane multum intereſt, utrum id neget, an 
eos omni procuratione, atque attione privet : 
mihi enim, qui nibil agit, eſſe omnino non vide. 
tur, Cic, de Nat. Deor. lib. II. cap. 16. . 

Wr obſerve indeed, in various inſtances, 
a ſubordination of natural cauſes and effects, 
and a dependence of one thing upon another, 
To inveſtigate theſe, is the proper province of 
natural philoſophy. The philoſopher's buſineſs 
is, to learn the conſtitution of things as they 


N really a are; and to ſearch out the laws and 


order 
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order eſtabliſhed in the material world, and 
by which it is conducted. The moſt ſucceſs. 
fal enquirers into nature, have ſeen moſt rea- 
ſon to reſolve all things finally, into an incor- 
poreal, intelligent, and powerful firſt cauſe: 
and have rejoiced in the perſuaſion, that they 
_ themſelves, and all parts of the univerſe, 
are the offspring, and under the adminiſtra- 
tion, of the ſame great, wiſe, and benefi- 
cent parent. But they are not ſollicitous in 
limiting the number of ſecond cauſes, far 
leſs in excluding them altogether, as ſome 
over zealous friends to religion have done. 
Plutarch, in recommending the philoſophy 
of Anaxagoras, obſerves, that ſuperſtition 
proceeds from ignorance. of. cauſes, and want 
of experience; but that natural philoſophy 
baniſhes all ſuperſtition, and begets in the 
mind a well grounded Ney, en en 
able n 


f 
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Many fruitleſs attempts have formerly 
been made to explain all the plaenomena of 
nature, on mechanical principles alone. But 
it is exceedingly ſurpriſing, that, in the preſent 
age, ſo eminent an aſtronomer as M. Mau- 


pertuis & ſhould again revive exploded notions ; 


and ſuggeſt, that the planets may poſſibly be 
retained in their orbits, by the motion of a 
circumambient fluid, as an ultimate cauſe. 
There is nothing more demonſtrably certain, 
than that gravity cannot ariſe from the preſ- 


ſure of a whirlpool, or vortex of a denſe flu- 


id, once put in motion, and continuing to 
move round of itſelf, as M. Des Cartes ima- 
gined. And it is needleſs at preſent to exa- 
mine, whether it can be better explained by 
means of a rare elaſtic aether. If Sir Iſaac 
Newton endeavours in that manner to account 
for gravity, the attraction of coheſion, = 
reflexion and refraction of light, c. it 

only with a view to point out ſome more 2 
neral mechanical cauſe, upon which all theſe 
powers may poſſibly depend. He never could 
believe that his aether was poſſeſſed of a real 


N of its own, The ae of that 
R 


fluid 
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fluid, muſt itſelf either proceed from ſome 


higher mechanical cauſe, or flow immediate- 
ly from ſome vital intelligent principle, which 
muſt be immechanical. The mutual repul- 
ſions betwixt one particle and another of the 


fluid, and betwixt the fluid and the bodies 


ſwimming in it, diſcover as much variety and 
regularity, as were before obſerved in the 
pbuenomena of gravity; and muſt conſequentl7 
be regarded as the continual effects of thou gut 
and deſign. 

Ir ſeems to have been far e Sir 2 8 


7 intention, to aſcribe activity to matter in any 


ſhape ; tho' his meaning has been ſometimes 
miſtaken . To do ſo, would be a manifeſt 
contradiction to the primary laws of motion, 
delivered by himſelf in the enen of his 
Principia. 

e to e one piece of mat- 


ter is moved by another, and that by a third; 
and thus there is a progreſſion of cauſes and 


effects, in infinitum, all acting blindly, with- 


out intelligence and deſign. Not to repeat 


here, the metaphyſical argument againſt the 


5 of an n dene of dependent 
cauſes 


* Philoſophical Eſſays. p. 1 19. 


PS OI OR. - 


PHYSICAL ax» LITERARY. 131 


cauſes of any kind, it will be a ſufficient 
confutation of this ſcheme to obſerve, that it 


ſuppoſes that an infinite number of undeſigu- 
ing beings can continually produce the greateſt 
order, regularity and harmony: which is no 
better ſenſe than to ſay, that, tho' one ſingle 
cypher be of no value, yet an infinite num- 


ber of nothings can amount to a teal quan- 
tity. There is no other poſſible method 


whereby to judge of the intelligence or wiſ- 
dom of any being, but by it's ſenſible effects; 
and we may as eaſily ſuppoſe one ſingle life- 
leſs being to produce by itſelf the ordinary ef- 
feats of wiſdom, as that they can reſult from 
the ſucceſſive ation of an infinite number of 
them. oY 
Brcavsr the world is often compared to a 
machine, it hath been imagined, that, when 
once ſet a going, it may continue its motions 
without any further interpoſition of the Au- 
thor of nature, or any other being. If we 
attend however to any machines of human 
contrivance, we only learn, that all their mo- 
tions depend upon certain active powers, as 
gravity and elaſticity. Theſe are employed 
by ingenious artiſts, ſuch as they find them, 


to uſeful * in life. But it is by 


conſidering 
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conſidering the effects of theſe powers in ge- 
neral, and without regard to any particular 
application of them, that we maſt determine 
concerning their nature. And it hath been 
already attempted. to ſhew, that they are all 
probably derived from an active intelligence, 
either immediately or mediately exerciſed up- 
on matter. A connection manifeſtly appears 
amongſt different parts of the ſyſtem of the 
world; and many badies in it, tho' dead and 
jnanimated, are not only moved and agitated 
themſelves, but communicate motion to each 
other, according to a certain fixed and eſta- 
bliſhed order, which i is called the courſe of 
nature,. But there is no foundation in me- 
_ chanics for imagining, that a lifeleſs body, 
in conſequence of a law promulgated ſome 
thouſands of years ago, can move itſelf with 
zs much regularity and variety, as if it was 
gctually endued with thought and reflexion, 
Tuis, to moſt people, will appear an im- 
poſſibility, as much as to make a blind man 
to ſee, whilſt he continues blind. And there 
are few, but will at leaſt acknowledge the 
contrary opinion to be ſupported with fo 
high a AE ce of e as juſtly to de- 
ſervs 
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ſerve the preference. Haec quidem, fi non ve 
ra,. fattem verifumillima videtur. 


« IT is alledged, that the ſyſtem of ths 


te world would diſcover more contrivance, if 
« jt went on of itſelf, without any concur- 
« rence of the Deity.” That Mr. Boyle 


gives any countenance to this opinion, cannot 


be poſitively concluded from his words. He 


does not lay, that bryte matter moves itſelf, 
but that © it is managed by certain laws, and 
« upheld by God's ordinary and general con- 
« courſe,” The leſs power is exerted to pro- 
duce a given effect, the mechaniſm may juſt- 


ly indeed be eſteemed the more perfect. But 


2 machine going on without a moving power 
at all, is a thing quite unheard of. And 
where would be the beauty of every body, 
every wheel moving itſelf, without a depend- 


ence of one part upon another? There would 


then be no mechaniſm at all. Let the ma- 
chine be as grand and perfect as poſſible; it 
muſt ſtand in need of a firſt mover, not on- 


ly to begin the motion, but to preſerve it. If 


every part ſpontaneouſly moved itſelf, it is 
then no machine; ſome other name muſt 


be found for ſuch an arrangement or ſyſtem 


of things. If all the motions and changes 


al 
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of bodies are performed immediately by theſe 
bodies themſelves, without the influence of 


other matter, or any other power; there is 
an end of all enquiries into cauſes and effects; 


philoſophy muſt be degraded to a bare know. 


ledge of facts, a hiſtory of nature. 
THERE 1s an argument, in the form of a 


reduftio al abſurdum, brought againſt the re- 


_ ceived opinion of the equality of action and 


reaction, which had almoſt been overlooked, 


The ſubſtance of it is this, that as the preſſure . 


undequaque, is a conſequence of the law of 


equal action and reaction in fluids; ſo the 


ſame ſort of preſſure ought to be a property 
of ſolid bodies likewiſe, if the ſame law be 


univerſally extended to all bodies, ſolids as 


well as fluids. For a ready anſwer to this ob- 


jection, we need only recollect the definition 
of a fluid, as diſtinguiſhed from a ſolid body. 
An wndequaque preſſure cannot obtain in a 


ſolid body, unleſs the particles of it did yield 


to any force exerciſed upon them; and, in 


yielding, were eaſily put in motion amongſt 


themſelves ; or in other words, unleſs the 
ſolid body was converted into a fluid. A 


parcel of dry ſand may bear ſome ſmall re- 
ſemblance to a fluid; its particles may be mo- 


wed 
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ved more eaſily amongſt one another, than, 


theſe of a firm body, whoſe parts are cloſsly 
united by attraction: yet {till there muſt be 


a conſiderable adheſion of the particles of 
ſand, on account of their irregular figures, : 
and the inequalities on their ſurfaces. When 


a man applies his hand to a hole in the fide 
of a veſſel of water, he ſuſtains a preſſure 
from the tendency of the particles to ſlide 
down and make their eſcape; but, when his 
hand is laid on the fide of a ſand bank, there 
is no ſuch preſſure to be felt ; becauſe the 
particles are intangled together, and ſup- 


port one another. Thus a body laid upon a 


rough inclined plain, may remain fixt, by 
the reſiſtance from attrition alone; 1 whereas, 


if the plain be ſmooth, ſome other power. 


becomes neceſſary to hinder the deſcent of 
the body. 
Tur mechanical action and NE of 


matter, or the changes with regard to moti- 


on and reſt, which take place in the colliſi- 


ons of non-elaſtic bodies, have been already 
conſidered; and were found to be entirely 


conſiſtent with the moſt abſolute inertia. But 


that real actions and equal oppoſite reactions, 


obo. in the active powers of attraction and 


repulſion, , 


! 
| 
| 
| 
| 
| 
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repulſion, i is agreeable to perpetual experience; 
and is no leſs certain, than that theſe powers 
themſelves are eſtabliſhed in nature. We 
find the loadſtone attracts iron, and that iron 
attracts the loadſtone, with equal force; and, 
becauſe they attract each other equally, they 
remain at reſt when they come into contact. 
If a mountain, by its gravity, preſſed upon 
the earth, and the earth did not react equal- 
ly on the mountain; then the mountain 
would neceſſarily carry the earth before it, by 
its preſſure, with a motion accelerated in in- 
Anitum. The ſame is to be ſaid of a ſtone, 
or the leaſt part of the earth, as well as of 
a mountain. A mutual attraction too is ob- 
ſerved amongſt the diſtant bodies of the ſo- 
lar ſyſtem. 5 

WHEN a heavy body lies upon a table, and 
conſequently acts upon it with its whole 
weight; there muſt be an equal reaction from 
the power of coheſion of the parts of the 
table, in order to ſupport the burden. In 
the ſame manner, if the bottom of any veſ⸗ 
ſel ſuſtains the weight of a certain quantity of 
ſand, it muſt react with a force equal to that 
weight; otherways it muſt break or give way. 
The power of cohefion may indeed greatly 
exceed 
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exceed the particular weight which it hap- 
pens to counteract at any time: and the ſame 
table, at different times, may ſupport very 
different degrees of weight. But ſtill it is 
true, that the force exerted by this power 
upon the body, can neither be greater nor 
leſs than its weight, ſince the reaction bare- 
ly ſupports the body without beginning mo- 
tion in it. If this needs any illuſtration, we 
may ſuppoſe a man to have a weight hanging 
at his hand, while at the ſame time he preſ- 
ſes that hand upwards againſt any fix d body 
the force with which the hand adheres to, or 
is preſſed againſt the body, may be greater 
or leſs at pleaſure; but the force employed 
againſt the weight, or that which directly op- 
poſes and counteracts it, muſt exactly be e- 


qual to the weight itſelf. 
Tur argument againſt he law of action and 


reaction may be made to conclude with equal 
force againſt the law of gravity itſelf ;' and, if 
it proves any thing at all, will even prove it 
impoſſible that all terreſtrial bodies ſhould be. 
endued with weight. Mutatis mutandis, the 
reaſoning proceeds thus. Admitting the law 
of gravity, a ſmooth level ſurface muſt be the 
conſequence. And as the law is not con- 


8. 5 fined 
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fined to fluids, but is ſuppoſed to be an uni- 
verſal law of matter; a ſmooth level ſurface 


muſt not only be the conſequence in fluids, 
but in ſolids, equally. Here then is a fair 
dilmma. We muſt either acknowledge a 


ſmooth: level ſurface to he always found in 


ſand, powder, and indeed in all looſe bodies, 
as woll as in fluids; or confine this law of 


_ gravity to fluids. Can we remain a moment 


in doubt betwixt theſe two oppoſites? we 
are certain that a ſmooth level ſurface is not 

a neceſſary property of ſolids. The gravity 
of a whole hill of ſand, is but an aſſertion 
without evidence. What remains then, but 
that we adhere to the former, and reject the 
latter, except as to fluids? And thus our 
author luckily, tho' without intention, has 
furniſhed a very convincing argument againſt 
the univerſality of this ſuppoſed law of gravi- 
tation. If a ſmooth level ſurface is an effect 
of this law, it follows clearly, that this law 
takes not place in ſolids, at leaſt not univer- 
ſally, as in fluids. 

It hath been judged a ſubject W 1 
ebe regreted that natural philoſophers and 
« mathematicians are not always well ſkilled 
in logics,” A fair en alone can 

ſhow, 


indeed be avowed, that few of the mathe- 


- philoſophy. If their end in view be really 
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ſhow, whether they be more obnoxious to 
this cenſure than other people, and who are 
the moſt guilty of fallacious reaſoning, and in 
particular of that ſpecies of it commonly cal- 
led Ignorantia Elenchi or brigegilneis. It muſt 


matical philoſophers have teſtified any high 
admiration of thoſe ſpacious openings and en- 


largements lately ſtruck out by certain bold 


and enterprizing undertakers in the dialectio 
art. Nor can it reaſonably be expected that 
they ſhould entertain the moſt favourable o- 
pinion of ſuch performances. Men who 
puzzle themſelves with ſelf-evident axioms, 


and ſtumble at the plaineſt demonſtrations, 


raiſe a ſhrewd ſuſpicion that they may be li- 
able to like human infirmities in other mat- 
ters, and can have no pretenſions to be recei- 


ved as infallible guides. The fartheſt that 


complaiſance can go, is to transfer the com- 


pliment, and to regrete, that theſe wniver-. 
| ſal philoſophers are not always well ſkilled in 


the elements of mathematics and natural 


—_ 

* Meff. Hobbs, Toland and Collins, have made little other 
uſe of the mathematical philoſophy, than as a touch-ſtone for 
diſcovering their own metal. Witneſs Elementa Phyficae, Ler- 
ters s to Serena, and Reflexions on Mr. Clarke's ſecond defence. p. 36 
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the inveſtigation of truth, as it is to be wiſh- | 
ed; a little more converſation and familiari- 
ty with Euclid and other geometricians, might 
be of good ſervice to them, by accuſtoming 
their minds to the ſteady purſuit of real 
knowledge: but if their higheſt aim in life 


| be vain diſputation, and an oſtentatious dif- 


play of their abilities, in attempting to in- 
yolve the cleareſt truths in doubt and uncer- 
tainty; better were it for them to throw away 
the rule and compaſs altogether, and to ex- 
erciſe their faculties on other ſubjects, where 
there may be more room for ſubtile evaſions, 
and where miſtakes, tho' equally remote 
from truth, and perhaps of more pernici- 
ous conſequence to mankind, cannot, from 
the nature of the thing, be ſo eaſily detect- 


ART. 


PHYSICAL ayy LITERARY, 14 


Ax r. III. : 


Pappi Alexandrini collectionum mat bematica- 
rum libri gulrti propofitio quarta genera- 
lior facta, cui propoſitiones aliquot eodem 
ſpectantes achiciuntur: auclore MATTHEO 
STEWART, in aan, Edin Matheſeos 


 Profe gore, | 


' PROP. IV. Lib. 4. Coll, Math, | h 
: P appi Alexangrin, ee 


sit [Tab. 1 Fig. 1.] cel ABC, 


cujus centrum E, diameter BC, et 
recta linea contingens AD, quae 
cum BC in puncto D conveniat. 
Ducatur autem DF, et juncta AE, 
producatur ad G, et FKG et GLH 
jungantur. Dico KE 2 EIL. ae: 
qualem eſſe, 


Factum jam ſit, et ipſi KL parallela PIER 
tur HXM, Ergo MX eſt aequalis XH; du- 
catur etiam a 1+ pong! E ad FH F 


EN; 
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EN: aequalis igitur eſt FN ipfi NH : erat 
autem et MX aequalis XH: ergo NX ipfi 
FM eſt parallela ; et angulus HNX aequalis 
eſt angulo NFM, hoc eſt, angulo HAX, et 
in circulo ſunt puncta A, N, X, H; eſt igitur 
angulus AN H aequalis angulo AX H, videlicet 
angulo AEL : et propterea in circulo ſunt 
SURE A,E, N, D ; rectus eſt enim uterque 
angulorum EAD, END. 0 
Componetur autem fic. Quoniam uterque 
angulorum EAD, END eſt rectus, puncta 
A, D, E, N in circulo erunt. Aequalis igitur 
eſt angulus AND angulo AED. Sed angulus 
AED eſt acqualis angulo AXH, propterea 
quod parallelae ſunt ED, XH: ergo in circu- 
lo ſunt A, N, X, H puncta: et angulus HAX 
angulo HNX eſt aequalis: angulus autem 
HAX aequalis eft angulo HFM : ergo FM 
ipſi NX eſt parallela ; et eſt FN aequalis NH: 
quare et MX ipſi XH aequalis erit ; eſtque 
ut XG ad GE, et ita XM ad EK, et HX ad 
LE: ut igitur XM ad EK, ita HX ad LE: 
et, permutindo, aequalis autem eſt MX ipſi 
XH: ergo et KE ipſi EL eſt acqualis, 


f dad autem hanc propofitt onem, 1 
eri mam rave onem et compuſti onem flatim 
mibi 


jj EL rc 0, 


bi 
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diameter; fi vero taſetta fit in puncto E, et iiſ- Y 
dem fere verbis quibus utitur PEO eee l 


72 ou ntts ae | 
1 A. T7556. 1. Eg. a. 3. 


Sint duae rectae AB, CD circulo in- 
ſcriptae, ſibi mutuo occurrentes 


in puncto E extra circvlum, et bi- 
fariam ſecentur rectae AB, CD in 
F, G punts, a puncto E ducatur 


EH circulum contingens in H, e- 
runt puncta E, F, G, H in circulo. 


Et, iiſdem manentibus, ſi fit punctum 


H in circumferentia, atque puncta 


. F, G, H in circulo, continget 


juncta EH circulum j in H. 


Cas. 1. Si una [ Fig. 2. ] rectarum A5, CD, 150 


pu recta AB, fit diameter ; ; e F G, 


3 recta CD biſecta ef ; in G, et eſt 


F centrum circuli quoniam diameter AB bi- 


ſecta eſt in F; rectus erit angulus FGE; 
| rectus 
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rectus autem eſt angulus FHE, quoniam con- 
tingit EH circulum in H, quare erit angulus 
FGE aequalis angulo FHE : in circulo igi- 
tur ſunt puncta E, F, G, H. 
Et, iiſdem manentibus, fi fit punctum H in 
circumferentia, atque puncta E, F, G, H in 
circulo, continget juncta EH circulum in H. 
Quoniam AB diameter biſecta eſt in F, erit 
F centrum circuli; et quoniam recta CD bi- 
ſecta eſt in G, rectus erit angulus FGE ; eſt 
autem angulus FHE aequalis angulo FGE, 
quoniam in circulo ſunt puncta E, F, G, H; 
rectus igitur eſt angulus FH E; quare contin- 
get EH circulum in puncto II. 


Cas. 2. Si nentra [ Eg. 3. ] rectarum Ag, 
CD fit diameter, fit K centrum circuli, et 
jungantur KF, KG, KH, FH, GH ct KE. 
Quoniam rectae AB, CD biſectae ſunt in 
F, G punctis, erunt anguli K FE, KGE recti; 
et quoniam contingit EH circulum in H, re- 
_Qtus erit angulus EH K. Quoniam recti ſunt 
anguli KGE, KHE in cicculo ſunt puncta 
E, K, G, H; quare erit angulus EGH aequa- 
lis angulo EKH ; et quoniam recti ſunt an- 
guli EFK, EHK in circulo ſunt puncta E, F, 
K, H; quare crit . EFH aequalis an- 
| 1 gulo 
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gulb EKH, hoc eſt, angulo EGH .;' in Grcu- 
lo igitur ſunt puncta E, F, G, H. 

Er, iiſdem manentibus, fi fit a H 
in circumferentia, atque puncta E, F, G, H 
in circulo, continget juncta EH circulum in 
Quvox iA rectae AB, CD biſectae ſunt in 
F, G, et eſt K centrum eirculi, erunt angu- 
li EFK, EGK recti; quare in circulo ſunt 
puncta E, F, G, K; in circulo igitur ſunt 
puncta E, F, K, G, H; quare erit angulus 
EH K aequalis angulo EGK ; rectus autem 
eft angulus EGK ; rectus igitur eſt angulus 
EHK. ; quare contingit EH cireulum in . - 


Propoſitio rar aue enunciari bes 4 bee 
modo, 


FP R O p. 5 Tab. 7 Fig, 15 


Sit circulus ABC et recta BC circulo 
occurrens in B, C; ſitque recta AD 
circulum contingens in A, et rectae 
BC occurrens in D, bifariam ſece- 
tur Bin, et occurrat juncta AE 

T ; circula 
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circulo in G; per punctum D D du- 
catur quaevis recta circulo occur- 


5 rens in F, H; et GF, GH, j Jungan- 
tur rectae BC occurrentes in K, L; 
95 erit EX —_— ipſi EL. 


Fattum j jam fit, et ipſi KL parallele duca- 
tur HM rectis GF, GA occurrens in M, X; 
et bifariam ſecetur FH in N, et e 
NE, NX, NA et AI. 

Quoniam eſt EK aequali ipſi EL, erit 
et MX acqualis ipfi XH ; eſt autem FN ae- 
qualis ipſi NH; parallelac igitur ſunt rectae 
NX, FM; quare erit angulus HNX acqualis 
angulo HFM, hoc eſt, angulo HA; in cir- 
culao igitur ſunt puncta A, N, X, H: eſt igitur 
angulus AN H acqualis angulo AX H, hoc 
eſt, angulo AEL ; quare in circulo ſunt pun- 
cta A, E, N, D; contingit igitur AD circu- 
lum [per Lem. 9 5 * in Tho quod 1 
ita ſe habet. Wir Bp ho 

Componetur autem be, e contin- 
git DA circulum in A, in circulo ſunt pun- 
cta A, E, N, D per Lem. praec.] ; quare e- 
rit angulus AND aequalis angulo AED, hoc 
eſt angulo AX H; in circulo igitur ſunt punct- 

1 f 
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cta A, N, X, H; quare erit angulus HNX 
aequalis angulo HAX, hoc eſt, angulo HFM; 
parallelae igitur ſunt rectae NX, FM ; et quo- 
niam eſt FN equalis ipſi NH, erit et MX ae- 
qualis ipſi XII, quare erit et = e ip 
EL. A 13 7 

Alias quoque eh ones buic aden er- 


cogitavi, quarum aliquot huic ſulſicere uiſum 


. 


PRO P. I. Tas. | Fig. 5 


Sit Grains ABC, et cefta 5 circulo 
occurrens in A, B; et ſit C punctum 
in circumferentia cireuli; jungan- 
tur CA, CB, ſitque recta DE paral- 
lela rectae AC, rectis AB, CB oc- 
currens in D, E; per puntum D 
ducatur quaevis =, circulo oc- 
currens in F, G; et CF, CG j jun- 
gantur rectae DE occurrentes in 
1.x: en NaNO HER a ac- 

: quale refiangulo CEB. 5 


— 


Wis: . 


Fadum 
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FAcTuM jam fit, et jungantur BH, BP. 
Quoniam eſt rectangulum HEK aequale re. 


ctangulo CEB, in circulo ſunt puncta K, H, 


C, B; quare erit angulus BHD aequalis an- 
gulo BCG, hoc eſt, angulo BFD: in circu- 
lo igitur ſunt puncta B, H, F, D; acqualis igi- 
tur eſt angulus ADH anguſo CFB, hoc eſt, 
angulo CAB ; quare erit DE parallela rectao 
AC. Quod quidem ita ſe habet. 
CouroxE run autem fic. Quoniam elt: re- 
cta DE parallela rectae AC, erit angulus 
ADH acqualis angulo CAB, hoc eſt, angulo 


CFB: in circulp igitur ſunt puncta B, H, 
F, D; quare erit angulus BHD aequalis agu 


lo BFD, hoc eſt, angulo BCG: in circulo 
igitur ſunt puncta K, H, C, B; quare erit re- 


ctangulum HEK equal rectangulo 9 


NE. . 
L E M MA. 


git reQtae A, B, GD D; E, E, G, H; fit 
| que ut A ad B, ita Cad D, et ut E 
ad F, ita G ad N; erit rectangulum 
Ai in E ad rectangulum B in F, ut 


rectangulum 


—— © „ 
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1 rectangulum C 1 in Gad dene 


D in H. 3 
Eſt enim rectangulum A in E ad rectangu- 
lum B in E, ut A ad B, hoc eſt, ut C ad D, 
hoc eſt, ut rectangulum C in G ad rectangu: 
lum D in G; et eſt rectangulum B in E ad 
rectangulum B in F, ut E ad F, hoc eſt, ut 
G ad H, hoc eſt, ut rectangulum D in G ad 
rectangulum D in H: quare, ex aequo, erit 
rectangulum A in E ad rectangulum B in F, 
ut rectangulum C in G ad N Þ Da in 


H. Q. E. D. 


PROP. II. 155 * Tab. 3 | 


Sit circulus ABC, et recta AB circu- 


lo occurrens in A, B; et fit C pun- 
ctum in circumferentia circuli, et CA, 

Ch jungantur, et fit punctum D in 
recta AB, ſitque BE ad BC ut BD 
ad DA; per punctum D qucatur 

quaevis recta eirculo occurrens in F, 
G; et CF, CG jungantur rectae AB 
gecurrentes in N, K; erit rectangu- 


lum 
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lum HAK ad rectangulum HBK, 
ut quadratum ex. AC ad rectangu- 
lum CBE. ag 


C1 eden jam fit, et ducatur DL paralle la 
rectae AC rectis CB, CF, CG occurrens in 
L, M. N; et per punctum L ducatur parallela 
rectae AB rectis CF, CG occurrens in O, P. 
= Quoniam eſt rectangulum HAK ad rectan- 
gulum HEK, ut quadratum ex AC ad re- 
ctangulum CBE, erit, alternando, rectangu- 
lum HAK ad quadratum ex AC, ut rectan- 
* gulum HRK ad rectangulum CBE. Quoni- 
am vero eſt OL ad LM, ut HA ad AC, et 
PL ad IN, ut KA ad AC; erit per Len. 
” praec. ] rectangulum OL ad rectangulum 
MIN, ut rectangulum HAK ad quadratum 
ex AC, hoc eſt, ut rectangulum HBK ad re- 
ctangulum CBE; et, invertendo, erit rectan- 
gulum MLN ad rectangulum OLP, ut re- 
ctangulum CBE ad rectangulum HBK; eſt 
autem rectangulum OLP ad quadratum ex 
CL, ut tectangulum HBK ad quadratum ex 
BC; quare erit rectangulum MLN ad qua- 
dratum ex CL, ut rectangulum CBE ad qua- 
dratum ex BC, hoc eſt, ut BE ad BC; et 


quoniam * BE ad BC, ut BD ad DA, 13 
1 e 
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eſt, ut BL ad LC, hoc eſt, ut rectangulum 
 CLB ad quadratum ex CL; erit rectangu- 
lum MLN ad quadratum ex CL, ut rectan- 
gulum CLB ad quadratum ex CL: eſt igitur 
rectangulum MLN aequale rectangulo CLB. 
Quod quidem [per Prop. praec.] ita ſe habet. 
Componetur autem ſic. Quoniam eſt re- 
ctangulum MLN, aëquale rectangulo CLB, 
erit rectangulum MLN ad quadratum ex 
CL, ut rectangulum CLB, ad quadratum ex 
CL, hoc eſt, ut BL ad LC; et quoniam eſt 
BL ad LC, ut BD ad DA, hoc eſt, ut BE 
ad BC, hoc eſt, ut rectangulum CBE ad 
quadratum ex BC, erit rectangulum MLN 
ad quadratum ex CL, ut rectangulum CBE 
ad quadratum ex BC: eſt autem quadratum 
ex CL ad rectangulum OLP, ut quadratum 
ex BC ad rectangulum HBK; quare erit re- 
ctangulum MLN ad rectangulum OLP, ut 
rectangulum CBE ad rectangulum HBK; et, 
invertendo, erit rectangulum OLP ad rectan- 
gulum MLN, ut rectangulum HBK ad re- 
ctangulum CBE. Quoniam vero eſt HA ad 
AC, ut OL ad LM, et KA ad AC, ut PL ad 
LN, erit [per Lem. praec. ] rectangulum HAK 
ad quadratum ex AC, ut rectangulum OLP 
ad rectangulum MLN, hoc eſt, ut rectan- 
gulum 
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gulum HBK ad rectangulum CBE, et, al- 
ternando, erit rectangulum HAK ad rectan- b 
gulum HBK, ut quadratum ex AC ad re- 
3 CBE. he E. D. Tn 


PROP. wt. Tub. 1. Fig. 6 


Sit circulus ABC et recta AB circulo 
occurrens in A, B; et ſit C punctum 

in circumferentia circuli; et CA, CB 
jungantur, et ſit punctum D in recta 
AB, ſitque quae vis recta EF rectis 

_ CA, CB occurrens in E, F; et ſit 
FG ad CF, ut DB ad Da; per 

| punctum D ducatur quae vis recta 
circulo occurrens in H, K; et CH, 
CK jungantur rectae EF occur- 
rentes in L, M; erit retangulum 

LEM ad rectangulum LF M, ut 
quadratum ex EC ad ee . 
CFG. 


Fedum jam ſit, et ducatur DN parallela 
rectac AC rectis CB, CH, CK occurrens in 
0, O05 
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N, O, P; et per punctum N ducatur pamela 
retae EF, rectis CO, CP occurrens in Q. R. 
Quoniam eſt rectangulum LEM ad re- 
ctangulum LFM, ut quadratum ex EC ad 
rectangulum CFG, erit rectangulum LEM 
ad quadratum ex EC, ut rectangulum 
LFM ad rectangulum CFG. Quoniam 
vero eſt QN ad NO ut LE ad EC, et RN 
ad NP ut ME ad EC; erit [per Lem. ad 
Prop. 2.] rectangulum QNR ad rectangulum 
ONP, ut rectangulum LEM ad quadratum 
ex EC, hoc eſt, ut rectangulum LFM ad 
rectangulum CFG: et, invertendo, etit re- 
ctangulum ONP ad rectangulum QR, ut 
rectangulum CFG ad rectangulum LFM: eſt 
autem rectangulum QNR ad quadratum ex 
CN, ut rectangulum LFM ad quadratum ex 
CF ; quare erit rectangulum ONP ad qua- 
a ex CN, ut rectangulum CFG ad qua- 
draturh ex CF, hoc eſt, ut FG ad CF: et 
quoniam eſt FG ad CF ut DB ad DA, hoc 
eſt, ut BN ad NC, hoc eſt, ut rectangulum 
NB ad quadratum ex CN; erit rectangu- 
lum ONP ad quadratum ex CN, ut rectan- 
gulum CNB ad quadratum ex CN: eſt igi- 
tur rectangulum ONP aequale rectangulo 
CNB. Quod quidem [per Prop. 1 ] ita ſe 
8 U — Componetr 


1 
| 
| 
|; 
| 
| 
1 
| 
| 
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Componetur autem fic. Quoniam eſt re- 


ctangulum ONP aequale rectangulo CN, 


erit rectangulum ONP ad quadratum ex CN, 
ut rectangulum CNB ad quadratum ex CN, 


hoc eſt, ut BN ad NC ; et quoniam eſt BN 


ad NC ut BD ad DA, hoc eſt, ut GF ad 


| FC, hoc eſt, ut rectangulum CFG ad qua- 
dratum ex CF; erit rectangulum ONP ad 


quadratum ex CN ut rectangulum CFG ad 
quadratum ex CF: eſt autem quadratum ex 
CN ad rectangulum QNR, ut quadratum ex 
CF ad rectangulum LFM ; quare erit rectan- 
gulum ONP ad rectangulum QNR, ut re- 
ctangulum CFG ad rectangulum LFM: et 
invertendo, erit rectangulum QNR ad re- 
ctangulum ON, ut rectangulum LFM ad 
rectangulum CFG. Quoniam vero eſt LE ad 
EC ut QN ad NO, et ME ad EC ut RN ad 


NP; erit [per Lem. ad Prop. 2. ] rectangu- 


lum LEM ad quadratum ex EC, ut rectan- 
gulum QNR ad rectangulum ONP, hoc eſt, 
ut rectangulum LF M ad rectangulum CFG: 
et, alternando, erit rectangulum LEM ad re- 
ctangulum LFM, ut quadratum ex EC ad 
.de ee CFG. ae D. 12 

| | Corollarium. 


1 ** 2 E — CT * * 


1 
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Corrolarium. Sit circulus ABC (Jab. 1. 
Fig. 6.) et recta AB circulo occurrens in A, 
B; et fit C punctum in cireumferentia circuli, 


et CA, CB jungantur; fitque recta EF rectis 
CA, CB occutrrens in E, F; in AB producta 
ſumatur punctum D, ut fit DB ad DA, ut 


quadratum ex CE ad quadratum ex CF; bi- 
fariam ſecetur EF in T, et per punctum D 
ducatur quaevis recta circulo occurrens in H, 


K, et CH, CK jungantur rectae EF occurren- 


tes in L, M; erit LT aequalis ipſi TM. 

Sit FG ad FC ut DB ad DA. 'Quoniam 
eſt rectangulum CFG ad quadratum ex CF, 
ut FG ad FC, hoc eſt, ut DB ad DA; et eſt 
DB ad DA ut quadratum ex CE ad quadra- 
tum ex CF: erit rectangulum CFG ad quadra- 
tum ex CF ut quadratum ex CE ad quadra- 


tum ex CF: eſt igitur quadratum ex CE ac- 


quale rectangulo CFG; eſt autem [per Prop. 
praec.] rectangulum LEM ad rectangulum 
EFM ut quadratum ex CE ad rectangulum 
CFG; quare erit rectangulum LEM aequa= 


le rectangulo LFM : erit igitur EL ad LF ut 


PM ad ME, et, componendo, erit EF ad FL 
ut EF ad EM; aequalis igitur eſt EM pf FL: 


et quoniam eſt ET aequalis = FF; erit EF” 


9 ipſi TM. Q. E. D 
P R O b. 


'i 
c 
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PRO P. IV. Tab.1. Fig. 7. 


Sit recta AB circulo occurrens in A, 
B; et ſint rectae AC, BC circulum 
contingentes in A, B; et per quod- 
vis punftum D in AB ducatur DE 
parallela rectae AC, rectae BC occur- 

rens in E. Si per punctum D ducatur 
quae vis recta circulo occurrens in F, 


. CG jungantur, rectae DE 


occurrentes in H, K; erit rectangu- 


lum HEK aequale quadrato ex DE. 


Factum jam fit. Jungantur CD; et oc- 
currat recta DF rectis AC, BC in L, M; per 
M ducatur recta rectis AC, DE parallela; 
pccurratque rectis CH, CE, CD, et AD, in 
O, Pt asd, 

Quoniam eſt rectangulum HEK aequale 
quadrato ex DE, et eſt rectangulum NM O 
ad quadratum ex MP ut rectangulum HEK 
ad quadratum ex DE; erit rectangulum NMO 
pee quadrato ex MP: et eſt rectangulum 
e 


N 
Tz 
| 


quoniam eſt FL ad LC ut FM ad MN, et 
GL ad LC ut GM ad MO; erit [per Lem. ad 


dratum ex AL, ad quadratum ex LC, ut re- 


ad MBut AC ad CB; quare erit MQ aequa- 
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FMG aequale quadrato ex MB ; quare erit i 
rectangulum FMG ad rectangulum NMO, ut 
quadratum ex MB ad quadratum ex MP: et 


ah we — wa * 
- . - 
— — — 6; — — 


—— ä — 


prop. 2. ] rectangulum FLG, hoc eſt, qua- 4 


ctangulum FMG ad rectangulum NM O, hoc 
eſt, ut quadratum ex MB ad quadratum ex 
MP : eſt autem quadratum ex MQ ad qua- 
dratum ex MP, ut quadratum ex AL ad qua- 
dratum ex LC, hoc eſt, ut quadratum ex MB 
ad quadratum ex MP; quare erit MQ aequa- 
lis rectae MB: eſt autem AC ad CB, ut MQ _ 
ad MB; aequalis igitur eſt recta AC rectae CB. 
Quod quidem verum eſt, quoniam rectae AC, 
BC circulum contingunt in A, B punctis, 
Componetur autem fic. Quoniam rectae AC, 
BC circulum contipgunt in A, B punctis, e- 
tit recta AC aequalis rectae BC: et eſt M 


lis rectae MB; eſt igitur quadratum ex MQae- 
quale quadrato ex MB, hoc eſt rectangulo 
FMG; quare erit rectangulum FMG ad re- 
ctangulum NM O ut quadratum ex MQ ad 
rectangulum NM O: et quoniam eſt FL ad 
* ut FM ad MN, et GL ad LC ut GM ad 

MO; 
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| MO; erit rectangulum FLG, hoc eſt, qua- 
dtatum ex AL ad quadratum ex LC ut re- 
ctangulum FMG ad rectangulum NMO, hoe 
eſt, ut quadratum ex MQ ad rectangulum 
NMO: eſt autem quadratum ex MQ ad qua- 
dratum ex MP ut quadratum ex AL ad qua- 


dtratum ex LC, hoc eſt, ut quadratum ex MA 


ad rectangulum NMO; acquale igitur eſt re- 
Aangulum NM O quadrato ex MP: et quo- 
niam eſt retangulum HEK ad quadratum ex 
DE ut rectangulum NMO ad quadratum ex 
MP, erit rectangulum HEK aequale quadra- 
to ex DE. e D. | 


PROP.V. J. 1. Fig. 8. 


Sit recta AB circulo occurrens in A, 
B, et ſint rectae AC, BC circulum 
contingentes in A, B; per punctum 
quodvis D in AB ducatur recta cir- 

culo occurrens in F, G; et CF, CG 
jungantur, rectae AB occurrentes in 


H, R; etit rectangulum HAK ad 


rectangulum HBK, ut 8 


ex AD ad quadratum cx DB. 
: F © Ove 
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Factum jam ſit. Et ducatur DL parallela 
rectae AC, rectis CB, CF, CG occurrens in 
L, M, N; et ducatur LO parallela rectae AB, 
rectis CF, CG occurrens in O, P. : 
Quoniam eſt rectangulum HAK * rectan- 
gulum HBK, ut quadratum ex AD ad qua- 
dratum ex DB, hoc eſt, ut quadratum ex 
CL ad quadratum ex LB; et eſt rectangu- 
lum HBK ad rectangulum OLP, ut quadra- 
tum ex CB ad quadratum ex CL; erit re- 
ctangulum HAK ad rectangulum OL, ut 
quadratum ex CB vel AC ad quadratum ex 
BL: et, alternando, erit rectangulum HAK 
ad quadratum ex AC, ut rectangulum OL 
ad quadratum ex BL. Rurſus, quoniam eſt 
OL ad LM ut HA ad AC, et PL ad LN ut 
KA. ad AC; erit [Lem. ad prop. 2.] rectan- 
gulum OLP ad rectangulum MLN, ut re- 
| Rangulum HAK ad quadratum ex AC, hoc 
eſt, ut rectangulum OLP ad quadratum ex 
BL. Eft igitur rectangulum MLN aequale 
quadrato ex BL, hoc elt, quadrato ex DL. 
Quad quidem [Prop. praec. ] verum eſt, 
Componetur autem fic. Quoniam oft re- 
ctangulum MLN acquale | Prop. praec.] qua- 
drato ex DL, hoc eſt, quadrato ex BL, 
erit rectangulum OLP ad rectangulum MLN 
| ut 
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ut rectangulum OLP ad quadratum ex BL: 


quoniam vero eſt HA ad AC ut OL ad LM, 


et KA ad AC ut PL ad LN; erit rectangulum 


per Lem. ad prop. 2.] HAK ad quadratum 
ex AC, ut rectangulum OLP ad rectangu- 


lum MLN, hoc eſt, ut rectangulum OLP 


ad quadratum ex BL: et alternando, erit re- 


ctangulum HAK ad rectangulum OLP, ut 
quadratum ex AC vel BC ad quadratum ex 


BL: eſt autem rectangulum OLP ad rectan- 
gulum HBK, ut quadratum ex CL ad qua- 
dratum ex CB; quare erit rectangulum HAK 


ad rectangulum HBK, ut quadratum ex CL 


ad quadratum ex BL, hoc eſt, ut quadratum 
ex AD ad quadratum ex DB. Q. E. D. 


PRO P. vI. Tab. 1. Fig. 9. 

Sint duae rectae AC, BC, circulum 
contingentes in A, B, et ſit D pun- 
ctum in recta AB; fit recta EF, re- 
&is AC, BC occurrens in E, F, et 


juncta CD in G: ſi per punctum b 


ducatur quae vis recta circulo occur- 


rens in H, K, et CH, CK jungan- 


tur, rectae EF occurrentes in L, M; 


crit 


A AA, 2 £ 


EG GE Yo ove cs. ao det 


wok. a. 


N 
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erit rectangulum LEM ad rectangu - 

lum LFM, ut quadratum e ex GE 
ad e ex GF. 


Factum jam fit. Per punctum D 8 
recta parallela rectae AC, rectis CB, CH 
CK occurrens in N, O, P; per punctum N 
ducatur recta parallela | rectae EF, rectis CH, 
CK occurrens in Q. R; et per punctum F 
ducatur PS parallela rectae AC, rectae CD 
occurrens in 8. 

Quoniam eſt rectangulum LEM ad rectan- 
gulum LFM, ut quadratum ex EG ad qua- 
dratum ex FG, hoc eſt, ut quadratum ex 
EC ad quadratum ex FS ; erit, alternando, 
rectangulum LEM ad quadratum ex EC, ut 
rectangulum LF M ad quadratum ex FS: quo- 
niam eſt rectangulum QNR ad quadratum 
ex CN, ut rectangulum LFM ad quadratum 
ex CF, et eſt quadratum ex CN ad quadra- 
tum ex ND, ut quadratum ex CF, ad qua- 
dratum ex FS; erit rectangulum QNR ad 
quadratum ex ND, ut rectangulum LFM 
ad quadratum ex FS, hoc eſt, ut rectangu- 
lum LEM ad quadratum ex EC. Quoniam + 
vero eſt LE ad EC e No, et ME 

. ad 


U 
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ad ECutRN ad NP, erit [per Lem ad prop. 


2.] rectangulum LEM ad quadratum ex EC, 


ut rectangulum QNR ad rectangulum ONP; 


quare erit rectangulum Q NR ad rectangulum 
ONP, ut rectangulum Q NR ad quadratum 


ex ND: eſt igitur rectangulum ONP aequa- 
le quadrato ex ND. Quod 1 [per Prop. 
4. ] verum eſt. 


Componetur autem ſic. Quoniam eſt re- 
ctangulum ONP aequale quadrato ex ND, 
erit tectangulum Q NR ad rectangulum ONP 
ut rectangulum Q NR ad quadratum ex ND; 


et quoniam eſt LE ad EC ut QM ad NO, et 


ME ad EC ut RN ad NP, erit rectangulum 


LEM ad quadratum ex EC, ut reQangulum 


NR ad rectangulum ONP, hoc eſt, ut 


rectangulum QNR ad quadratum ex ND. 


Quoniam vero eſt rectangulum QNR ad qua- 


dratum ex CN, ut rectangulum LFM ad qua- 


dratum ex CF, et eſt quadratum ex CN ad 


quadratum ex ND, ut quadratum ex CF ad 


quadratum ex FS; erit rectangulum QNR 


ad quadratum ex ND, ut rectangulum LFM 
ad quadratum ex FS; quare erit rectangulum 
LEM ad quadratum ex EC, ut rectangulum 


LFM ad quadratum ex FS: et, alternando, 
erit reCtan ROT LAY ad rectangulum LFM, 


ur 


-_ 


Py 
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ut quadratum ex EC ad quadratum ex FS, 
hoc eſt, ut ee ee main; 
ex FG. en — * 


PROP. vi. 1 Hip 10. 


Sit recta AB Nate: a occurrens in A, 
B, et in ipſa ſumatur punctum C, 

et ducatur CD circulo occurrens in 
D, F, et. AD. BE Jungantur ſibi 
mutuo occurrentes in Fs ducatur 
CG parallela rectae AF, rectae BF 
occurrens in G: ſi per punctum C 
ducatur quae vis recta circulo oecur- 
rens in H, K, et FH, F K. jungantur, 
rectae CG occurrentes in L, M; erit 
rectangulum LGM GER Wan- 
to ex CG. 5 45 


Fadum jam Ger PRETTY CF, et oc- 
currat recta CH rectis AF, BF in N, O; per 


punctum O ducatur recta parallela rectae CG, 
vel AF, rectis FL, FM, FC occurrens in P, 


QR, et rectis AB, DE in 8, T. 


Quoniam 


f 
1 
* 
Pl 
15 
j 
' 


* 
. 
* eee 1 1 N * * * — * — — ewe wy 
r . 8 * 2 e . e ꝗ⅛ Ä. ̃ . ˙ nn nan oh 
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Quoniam eſt rectangulum LGM aequale 
quadrato ex CG, et eſt rectangulum POQ ad 
quadratum ex OR, ut rectangulum LGM ad 
quadratum ex CG; erit rectangulum PO 
aequale quadrato ex OR: et eſt rectangulum 
HOK aequale rectangulo EOB ; quare erit 
rectangulum HOK ad rectangulum POQ, 
"i rectangulum EOB ad quadratum ex OR: 
et, quoniam eſt HN ad NF ut HO ad OP, 
et KN ad NF ut KO ad O'Q ; erit [per Lem. 
ad prop. 2) rectangulum HNK ad quadra- 
tum ex FN, ut rectangulum HOK ad rectan- 
gulum PO hoc eſt, ut rectangulum EOB 
ad quadratum ex OR: eſt autem quadratum 
ex FN ad rectangulum AND, ut quadratum 
ex OR ad rectangulum 80 T; quare erit re- 
ctangulum HNK ad rectangulum AND, ut 
; rectangulum EOB ad rectangulum S0 T: et 
quoniam eſt rectangulum HNK aequale re- 
ctangulo AND, erit rectangulum EOB ae- 
quale nn SOT; quare erit OB ad OS 
ut OT ad OE, hoc eſt, erit BG ad GC ut 
GC ad GE: eſt igitur angulus GEC aequalis 
angulo GCB, hoc eſt, angulo BAD; quod 
guidem verum eſt, quoniam _— * DN 
{unt in circulp, 5 


 Componetuy 
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_ Componetur autem ſic. Quoniam puncta 
1 B, E, D ſunt in circulo, erit angulus GEC 
aequalis angulo BAD, hoc eſt, angulo GCB; 
quare erit BG ad GC ut GC ad GE, hoc eſt, 
erit OB ad Os ut OT ad OE: eſt igitur re- 
ctangulum SOT aequale rectangulo EOB, 
hoc eſt, rectangulo HO K; quare erit rectangu- 
lum HO ad quadratum ex OR, ut rectangu- 
lum SOT ad quadratum ex OR, hoc eſt, ut 
rectangulum AND, vel HNK, ad quadratum 
ex FN. Quoniam vero eſt HN ad NF ut 

HO ad OP, et KN ad NF ut KO ad OQ, 
erit rectangulum HNK ad quadratum ex FN, 
ut rectangulum HO ad rectangulum 
quare erit rectangulum HOK ad rectangulum 
. POQ ut rectangulum HOK ad quadratum 
ex OR ; eſt igitur rectangulum PO aequa- 
le quadrato ex OR: et quoniam eſt rectan- 
gulum LGM ad quadratum ex GC, ut re- 
ctangulum POQ ad quadratum ex OR, erit 
page, 2-4 LGM — Ka ne ex © GC, 


PROP. VIII. 1911 ho ah 2. Fig 11. 
Sit rea AB circulo occurrens. in _ 


„ et in AB ſumatur 9 C, 
gneßtur 
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ducatur CD circulo occurrens in * 

E, et jungantur AD, BE, ſibi mu- 

tuo occurrentes in F; per pun. 
| | ctum 2 ducatur e is T ecta cit — 
culo occurrens in G, H, et FG, 
FH jungantur, rectae AB occurren- 
tes in K, L; erit rectangulum = 
ad rectangulum KBL, ut quadratum 
r AC ad Anden. ex BC, fa. 


'B ARNE zm * | din N nel 
rectae AF, rectis FB, FK, FL occurrens in M, 
N, O; et per punctum M ducatur parallela 
rectae AB, rectis FK, FL occurrens in P. O. 
1 Quoniam eſt rectangulum K Al 
4x | gulum KBL, ut mme ex AC ad qua- 
43 dratum ex BC, hoc eſt, ut quadratum ex 

FM ad quadratum ex BM; et eſt rectangu- 
lum KBL ad rectangulum PM, ut quadra- 
tum ex FB ad quadratum ex FM; erit re- 
ctangulum KAL ad rectangulum PMQ , ut 
quadratum ex'FB ad quadratum ex BM, hoc 
eſt, ut quadratum ex AF ad quadratum ex 
CM; et, alternando, erit rectangulum KAL. 
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ad quadratum ex AF, ut rectangulum PM 
ad quadratum ex MC. Quoniam vero eſt 
PM ad MN ut KA ad AF, et QM ad MO 
ut LA ad AF; erit [per Lem. ad prop. 2.] re- 
ctangulum PMQ ad rectangulum NMO, ut 
rectangulum KAL ad quadratum ex AF, hoc 
eſt, ut rectangulum PMQ ad quadratum ex 
CM: eſt igitur rectangulum NMO aequale 
quadrato ex CM. Quod quidem [per Prop. 
praec. ] verum eſt. 

Componetur autem ſic. E eſt re- 
ctangulum NM O aequale quadrato ex MC, 
erit rectangulum PM Q ad rectangulum NM O 
ut rectangulum PM Q ad quadratum ex MC : 
quoniam vero eſt KA ad AF ut PM ad MN, 
et LA ad AF ut QM ad MO  erit rectangu- 
lum KAL ad quadratum ex AF, ut rectan- 
gulum PM ad rectangulum NMO, hoc eſt, 
ut rectangulum PMQ ad quadratum ex MC: 
et, alternando, erit rectangulum KAL ad re- 
ctangulum PMQ , ut quadratum ex AF ad 
quadratum ex MC, hoc eſt, ut quadratum 
ex FB ad quadratum ex BM: et eſt rectangu- 
lum PMQ ad rectangulum KBL, ut quadra- 
tum ex FM ad quadratum ex FB; quare erit 
rectangulum KAL ad rectangulum KBL ut 
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quadratum ex FM ad quadratum ex BM, hoe 


eſt ut quadratum ex AC ad nen ex BC. 


s D. 


PROF. K. 7. 2 . Fig. 12. 


Sit reQa AB 00 occurrens in A, B. 
et in AB ſumatur punctum C; per 


C ducatur recta circulo occurrens 


in D, Ez et AD, BE jungantur, fbi 
mutuo occurrentes in puncto F; et 
fit recta GH rectis AF, BF occur- 
rens in G, H, et juncta FC in K: 
fi per punctum C ducatur quae vis 


recta circulo occurrens in L, M, et 


FL, FM jungantur, rectae GH oc- 
currentes in N, O; erit rectangulum 


'OGN ad rectangulum OHN, ut 


: vu? ex GK ad quadratum 
46K NK. 


Bam Jan, kit, + | amo per 5 


C parallela redae AF rectis FB, FL, FM oc- 


currens in P, * et 1 punctum P du- 
catur 


8 EIT nn _ * 1 __— —— —— N FRY e ern 
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catur parallela rectae GH rectis FL, FM oc- | 


currens in 8, T, et ducatur H mm re- 
tac PC rectae FC occurrens in V. 


© Quoniam eſt tectangulum OGN ad el "ON | 


gulum OHN, ut quadratum ex GK, ad qua- 
dratum ex HK, hoc eſt, ut quadratum ex 
FG ad quadratum ex HV ; erit, alternando, 
rectangulum OG N ad quadratum ex FG, ut 
rectangulum OHN ad. quadratum ex HV: 


quoniam eſt rectangulum SPT ad quadratum 


ex PF, ut rectangulum OHN ad quadratum 
ex NF, et eſt quadratum ex PF ad quadratum 


ex PC, ut quadratum ex HF ad quadratum 
ex HV ; erit rectangulum SPT ad quadratum 
ex PC, ut rectangulum OHN ad quadratum 


ex HV, hoc eſt, ut rectangulum OG N ad 


quadratum ex FG. Quoniam vero eſt NG ad 
GF ut SP ad PQ et OG ad GF ut TP ad 
PR, erit [per Lem. ad prop. 2. ] rectangulum 


OG N ad quadratum ex FG, ut rectangulum 
SPT ad rectangulum QPR ; quare erit re- 


ctangulum SPT ad. rectangulum QPR, ut 


rectangulum SPT ad quadratum ex PC. Eſt 
igitur rectangulum QPR aequale quadrato ex 
PC. Quod quidem [per I rop. 7. ] verum eſt, 
Componetur autem fic. Quoniam eſt re- 
ctangulum 1 8 aequale quadrato ex PC, erit 
* | rectangulum 
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rectangulum SPT ad rectangulum QPR, ut 
rectangulum SPT ad quadratum ex PC: et 
quoniam eſt NG ad FG ut SP ad PO, et OG 
ad GF ut TP ad PR, erit rectangulum OGN 
ad quadratum ex FG, ut rectangulum SPT 
ad rectangulum QPR, hoc eſt, ut retangu- 
lum SPT ad quadratum ex PC. Quoniam 
vero eſt rectangulum SPT ad quadratum ex 
PF, ut rectangulum OHN ad quadratum ex 
HF, et eſt quadratum ex FP ad quadratum 
ex PC, ut quadratum ex HF ad quadratum 
ex HV ; erit rectangulum SPT ad quadratum 
ex PC, ut rectangulum OHN ad quadratum 
ex HV: quare erit rectangulum OGN ad 
quadratum ex FG, ut rectangulum OHN ad 
quadratum ex HV: et, alternando, erit re- 
ctangulum OG N ad rectangulum OHN, ut 
quadratum ex FG ad quadratum ex HV, hoc 
eſt, ut quadratum ex GK ad e FR ex 
DD. 


SCHOLIUM. 


Propoſit ones ante Ae: in ſelionibus quoque 
conicis obtinent. Idque reputanti ſequentia ob- 
ſervata ſunt theoremata, a quibus alia etiam 
aſe deduct poſſunt, 


Tuxon. 
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THEOR. 1. Sint [Tab. 2. Fig. 13.] duge re. | 
fae AB, CD, ſectionem conicam contingentes in 
A, C; et A, C jungantur; fit quarvis recta, 
rectis AB, CD, AC occurrens in B, D, E, et 
ſectioni in F, G punctis; erit rectungulum BFD 
ad rectangulum BGD, at quadratum ex EF 

ad quadratum ex EW. 

TnzOR. 2. Sit Tab. 2. Fig. 14; 14 AB 
ſectionem contcam contingens in A, et redta CD 
ſectioni occurrens in C, D pundtis; et jungan- 
tur AC, AD; occurratque quaevis recta rectis 
in K, L punctis; erit rectangulum EKF ad 

 reBlangulum ELF, ut reciſangulum GK H ad 
rectangulum GLA. __ © 
Turok. 3. In [Tab. 2. Fig: 1 5. Jim 
conica dhe enge duae redtuae AB, CD; 
jungantur AC, BD; occurratque quaevis = 
rectis AB, CD, AC, BD, in E, F, G, H, et ſe- 
lion in K, L punctis; erit rectangulum ERF 
ad rectangulum ELF, ut rectangulum GK H ad 
rectangulum GLH. | 
Ex hiſce patet ſequens theorema. 

Si in ſectione conica inſcribatur quaevis fi- 
gura quadri latera, cujus tria latera per data 
puntta in recta tranſeunt ; reli gau latus, vel 


ad 
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ad datum punctum verget, vel parallelum erit po- 
fitiene date. | 
Ut finem faciam ; theorema unum tantum 
' fubjiciam, obſervatione quidem haud indig num; 
et quod etiam in ſectionibus conicis, paululum mu- 
tatum, obtinet ; unde alia, d nullis, quod ſciam, 
ſcriptoribus geometricis ot ſervata, deriventur. 
Sit AB diameter circuli [Tab. 2. Fig. 16.17. 
poſtione dati, occurratque recta CD ipſi nor- 
malis in dato puncto C; non fit autem C cen- 
trum circuli, et datum fit punctum D in rea 
CD; fitque quadratum ex CD majus rectangulb 
ACB, / ſit puntlum C intra circulum ; fi vero 
extra, fit quadratum ex CD minus rectangulo 
ACB; producatur DC ad E, ut fit CE ae, 
qualis ipi CD; dabuntur duo pundia F, G ex- 
tra rictam DE, ut, fi ab ipſis inflictantur rectae 
FH, GH ad punttum quodvis H in circulo, rectae 
 DEovecurrentes in K, L, erit ſumma quadratorum 
ex DK, EK ad rectangulum DLE in ration 
data. 
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Of the Cauſe of the Variation of the Obliquity 
f the Echptic, by Colin MfLAUKIN, late 
| Fellow of the Royal Society, and Profeſſor of 
me in ale da 7. Ed inbu rgh, 


HE 3 ee in 1 and 
Dr. Bevis at London, and others elſe- 
= lg have. endeavoured to determine the 
obliquity of the ecliptic with greater accu- 
racy than former aſtronomers had attained to, 
The. reſult of their obſervations makes it to 
be now about 23 29 28“. It had been for 
ſome time reckoned 23* 29 29”; and before 
that, 235 29 300; and, by ſome antient aſtro» 
nomers, 19 or 20 minutes greater. Meſſ. Caf- 
ni and Bradley had found it to vary a little; 
and this has given occaſion to a notion, that 
it is decreaſing continually ; ; that there was a 
time when the axis of the earth lay in the 
plane of the earth's orbit; that it has been 
gradually riſing, till now it contains an angle 
with this plane of 66* 39 31'53 ; and that, in 


3 


i 
N 
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a long period of time, it will become perpen- 
dicular to this plane; when we ſhall have 
everywhere a continual ſpring throughout 
the year. The Chevalier de Louville and 


M. Godin pretend even to compute the pe- 


riod of this motion; the former having gone 

Marſeilles to meaſure the variation of this 
obliquity from the time when Pitheas meaſu- 
red it at the ſame place 2000 years ago; he 
found it diminiſhed by 20“, and thence eſti- 


mates the period of this motion to be above 
2 millions of years. M. Godin has ſince 
found, that, from the year 1655 to 1734, it 


decreaſed 55”, by comparing an obſervation 
of old M. Caſſini's with his own; and thence 
deduces the period to be 1944000 years, 


And hence ſome authors have endeavoured 


to explain ſeveral old Egyptian and Babyloniſh 
traditions, concerning the ſun's having riſen 
twice in the weft; and have taken occaſion 


to indulge themfelves in feveral ſpeculations. 


I nave formerly ſeen a piece that was 
printed many years ago, but never, I think, 


| publiſhed ; containing a ſyſtem and a kind 


of liturgy for the Pantheiſts or Spinofifts ; 
wherein the author warmly eſpouſed this no- 


tion, concerning the yariation of the obliqui- 


ty 
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ty of the ecliptic, and endeavoured to improye 
it, for ſuppo rting his favourite principle of 
equality ; imagining, that, in the compaſs of 
this period, the ſtate and phenomena of all 
places on the earth would be upon the whole 
equal; an opinion that ſeems to ſuit the pa- 
trons of a blind and abſolute neceſſity: but, 
whatever be thought of this continual and 
regular diminution of the angle in which the 
ecliptic and equator interſect each other, it 
is certain that ſuch an equality would not be 
the conſequence of it. Places of the earth 
would ſtill have their peculiarities: the peo- 
ple at the equator would have their days and 
nights conſtantly equal, how great or ſmall 
ſoever the obliquity of the ecliptic were; for 
this is a neceſſary conſequence of their de- 
ſcribing a great circle of the earth by the di- 
urnal motion, that is always biſected by the 
boundary of light and darkneſs, which is 
likewiſe a great circle in conſequence of a ne- 
ceſſary truth. The poles would have their 
fix months day and fix months night, as now; 
with this further ſingularity, that, when the 
axis lay in the plane of the ecliptic, the heat 
muſt have been far more intolerable at the 
poles than is now known in any part of the 
TD. | earth, 
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earth, or could be known in any other 
part of it, during this long period : for the 
ſun muſt have then continued ten days toge- 
ther within 5 degrees of the zenith of the 
poles, without any intermiſſion of night, or a- 
batement from a leſſer elevation, at which al- 
titude he never continues above 40“ in the 
equinoctial days at the equator ; a peculiarity 
as ſingular as it would have been fatal to the 
polar regions. The preſent obliquity of the 
ecliptic gives evidently great relief to the e- 
quatoreal regions ; as by it the fun is carried 
to both ſides of the zenith during the year, 
and is not permitted to dart conſtantly. per- 
pendicular rays upon them. It is to it like- 
ways the more northern countries owe their 
ſummer and harveſt; which we are told is o- 
ver with them in two months, or very little 
more, while the ſun's almoſt continued and 
inceſſant action ripens fruits which the heat 
of our ſun, much leſs theirs, on the 1oth of 
March, the equinoctial day, could never be 
able to accompliſh. Thus it .erves for dimi- 
niſhing their heat at the equator where it 
was uſeful to leſſen it, and for increa- 
ſing it towards the polar regions where it 
was proper to ſtrengthen it. But a regular 
| - and 
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and continued variation of the obliquity of 
the ecliptic would ruin ſome parts of the 
world, and diſturb an order well eſtabliſhed 
in nature, without ng the keg of the 
Pantheiſts. 

I wovLD not take up your time in ma- 
king remarks on what is brought to ſupport 
this doctrine, from old fables of Egyptian or 
Babyloniſh prieſts delivered to Herodotus, that 
ſeem to have flown from their vanity, What 
is ſhewn by Dr. Shaw, in his travels, con- 
cerning the gradual riſing of the ſurface of the 
land of Egypt, from the annual ſediments of 
the Nile, ſeems to afford a much better ar- 
gument againſt their boaſted antiquity in 
Egypt, than any thing can be drawn from 
aſtronomical obſervations, to ſupport a va- 
nity ſo univerſal, that we need not go very 
far from home to find abſurd enough in- 
ſtances of it. As for what is ſaid of Pitheas 
and other antients, their wrong notions con- 
cerning the refractions and the imperfecti- 
on of their inſtruments, render any conclu- 
ſions on ſo nice a ſubject, drawn from their 
obſervations, dubious, We ought to ſhew 
more regard to the | modern- obſervations 
brought for this doctrine, than to repreſent 
0” Oh ä 
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them in a level with the fables vented by 
the prieſts of Egypt. According to ſeveral 
modern obſervations, the obliquity of the ec- 
bptic varies : but we are to remember, that 

even the noble Tycho Brache committed an 
error of 187, in drawing his meridian in his 

land of Teraniburgum; and, from his errone- 
| ous opinions concerning the refraction of the | 
atmoſphere, made the mean diſtance of the | 
moon leſs by 4 ſemidiameters of the earth 
than it really is. It is true, Mr. Caſſini's ob- 
ſervation in 1655, compared with late ones, 
makes it vary at the rate of 55” in 79 years. 
Let us therefore ſee, if a variation, ſuch as 
that ariſes from Meſſ. Caffini's and Godin's | 
obſervations, be not a conſequence of prin- | 
ciples already eſtabliſhed in the ſolar fyſtem; | 
and offer ſome hints of a method by which 
it may be aſcertained whether this be the juſt 
ſolution of this queſtion, and how, from a 
proper ſeries of obſervations, made with great 
exactneſs, an improvement and correction in 
geography and navigation may be deduced 
from this inquiry, by bringing the theory of | 
the earth's motion in her orbit, and particu- | 
larly what relates to the declination of the 
fun to m—— . This will be the 


5 | | more 
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more uſeful, that the uſual methods of ta- 
king the latitude of places by the ſun's me- 
ridian altitudes, ſuppoſes the tables of his de- 
clination to be perfectly juſt ; whereas there 
is ground to doubt of their preciſeneſs. 
 MaTuyeMATICAL inſtruments in general, 
and ſuch particularly as. ſerve for aſtronomi- 
cal purpoſes, have been, of late, brought to 


an exactneſs never known in former times. 


Hence ſome minute motions, or' inequalities 
of motions, in the heavens, may be diſcovered, 
that have hitherto eſcaped the moſt diligent 
obſervers. They had diſcovered indeed ſome 
motions that are very minute or flow, ſuch 
as the pi. veſſion of the equinoxes; but this 
was owing to the continual increaſe of the 
effects of thoſe very minute motions, which, 
tho' inſenſible in one revolution, become ve- 
ry manifeſt in many revolutions. Motions 
of this kind are eaſily found, and are accu- 
rately determined, by comparing diſtant ob- 
ſervations. But there are other minute mo- 
tions which are hard to be diſcovered: theſe 
which do not grow up to be ſenſible in a 
number of revolutions ; their effect in one 
part deſtroying their effect in another part 
of a revolution. Of this kind is the mo- 
5 | | tion 
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tion lately diſcovered by Mr. Bradley, which, 


„ 


on this account, lay ſo long concealed from 
aſtronomers. Of the ſame kind is the moti- 
on of the fixed ſtars, that ought to ariſe from 
the parallax of the earth's orbit. And of this 
kind I ſuſpect the variation of the A 
of the ecliptic to be. 

To proceed therefore to what 1 who to be 
the cauſe of this motion, Sir /ſaac Newton 
has found, that the ſun and planets gravitate 
all towards each other mutually ; that it is 
neither the ſun (according to the Coperni- 
can ſyſtem), nor the earth (according to Pro- 
lomy), that is the center of the ſyſtem, or 
fixed point; but the center of gravity of the 
whole ſyſtem. That the ſun therefore moves 
about this center: and that when Jupiter 
and Saturn, the two biggeſt planets, are in 
the ſame right line, on the ſame ſide of the 
ſun ; the center of the ſun will be, almoſt a 
diameter of the ſun, diſtant from this fixed 
point, Hence, tho' we ſuppoſe the earth to 
move always in the ſame plane, the ſun will 
appear to have different declinations at the 
time of the ſolſtice: and, as the obliquity-of 
the ecliptic is determined always from the 
declination of the ſun at the ſolſtice, it will 

therefore 
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therefore appear to vary, but not in a manner 
that will accreſce and produce any ſenſible 
change in our ſeaſons; but it will increaſe 
and decreaſe a little within ſmall limits, and 
its variation will principally depend on the 
poſition of Jupiter and Saturn to the ſun and 
earth, and will nearly return to the ſame ma- 
gnitude when theſe return to the ſame poſi- 
tion, with reſpect to one another, and to the 
ſolſtice, _ Jupiter has moſt. effect in produ- 
cing this variation; and, if it be found to have 
a connexion or dependence on his poſition 
to the ſan and earth, it will be an indication 
that this is the true cauſe of the phanome- 
non. iu 3 
Was the orbit of the earth perpendicular 
to the orbit of Jupiter, this variation would 
be. much more conſiderable than it is, and 


might amount to above half a degree, or a 


diameter of the ſun. Suppoſe ¶ Tab. 2. Fig. 18.] 
BET to repreſent the orbit of the earth in 
ſuch a caſe, C the common center of gra- 
vity of the ſun and Jupiter, which we may 
con ſider as the center of the earth's orbit, be- 
cauſe of the minuteneſs of the earth compa- 
red with theſe, T the ſolſtitial point, PTp 
the axis of the carth, IS the right line join- 


ing 
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ing the centers of the ſun and Jupiter, which 
we ſuppoſe perpendicular to the orbit of the 
earth, while the earth is in the ſolſtice T. 
Then, if Jupiter be at I, and the ſun at 8; 
the angle PTS will be the complement of the 
ſun's greateſt declination, or of the angle 
contained by the ecliptic and equator : but, if 
Jupiter be at i, and the ſun at /; the angle 
PT/ will be the complement of this declina- 
tion, and theſe would differ by the angle 
ST/, which, (becauſe CS is nearly equal to 
a ſemidiameter of the fun) might amount 
to 32“ 
Bur, becauſe the angle eolitained by the 
orbits of Jupiter and the earth is ſmall, the 
right line CS is ſeen very obliquely from the 
earth, and the variation of the obliquity thence 
ariſing is ſmall. The angle CTS is nearly 
tothe inclination of Jupiter's plane to theeclip- 
tic, as the ſemidiameter of the ſun to the di- 
ſtance of the earth from the ſun: or the angle 
CTS is about , of that inclination ; there- 
fore ST/, which is equal to 2CT'S, may be 
ſomewhat more than a minute. And this 
may be ſufficient to account for any variation 
that is yet diſcovered by aſtronomers. But, 
ſince it may erceed one minute, it appears 
that 
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that it is of moment to have this theory pro- 


ſecuted farther and aſcertained : for an error 
of a minute, in a matter of ſuch moment 
as the declination.of the ſun, which is an ele- 
ment in moſt queſtions in aſtronomy, geogra- 
phy, and navigation, is not to be deſpiſed ; 
eſpecially now when ſo great exactneſs in 
theſe matters is defired, and, T believe, may 
be obtained. Such a variation, however, can 
have no ſenſible effect on our ſeaſons ; and 
there ſeems to be no ground to apprehend, 
that our year will degenerate into a perpe- 
tual ſpring in any period of time; which, 


after all, would be far from being an advan- 


tage to us, or to the inhabitants of my vere 
in e l EY 


ART; 
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Ant, v. 


Concerning the ſudden and Keri ng Ce 
_ obſerved in the Surface of TOs. s Boch ; 


if the ſame. 


HERE 1 Ling more belden jt 
ſurpriſing changes obſerved on the 
* of Jupiter's body, than on any other 
planet in the ſyſtem. Caſſini has obſerved 
| ſeveral belts rife on his body in one hour's 
time; and ſpots, in very different forms, are 
often ſeen upon him. I could wiſh that the 

poſition of his ſatellites were well conſidered 
when thoſe changes happen: for, ſince Ju- 
piter has four moons, ſome of which are 
much nearer to him than our moon is to the 
earth; when they are all in conjunction or 
oppotition to one another, very great tides 
muſt be produced in the ocean there, if there 
be any; and there is ground to ſuſpect that 
theſe ſudden and great changes on his ſur- 
face are owing to ow analogous to thoſe we 
call 
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call ſpring tides. Further, the velocity with 
which Juiter revolves on his axis, and the 
greatneſs of his body, muſt contribute to the 
greatneſs of theſe tides, and of the inundge 
tions produced by them. 7 
In Jupiter's ſyſtem, the Foe of ks 
PPh itſelf in ſome particulars more ma- 
nifeſtly than in any other part of the general 
ſyſtem. Jupiter is the only body that is, to 
ſenſe, ſpheroidical ; the axis l leſs than 
the diameter of the equator by d. Poſſibly 
Ve may, by farther obſervations, dre the 
effects of the tides likewiſe ;'-or rather may 
learn, that effects already ville and Known 
proceed from them. | 
Tux action of the en upon one an- 
other produces ſome irregularities in their 
motions; and from this it is ſuppoſed that 
their ee do not anſwer accurately to the 
times computed from the tables. But there 
is another ſource, I believe, of their irregu- 
larities. Jupiter's figure differs conſiderably 
from a ſphere; and the gravitation towards 
him is not inverſely as the ſquate of the di- 
ſtance from his center. Now this variation 
from the regular courſe of gravity may pro- 
duce ſome inequalities in their motions. And, 
A a in 
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in order to judge of theſe, I have computed 
the law of gravity towards ſuch a ſpheroid as 
Jupiter; and will a _ een on 
this ſubject. ö ES 
Ir ſeems ſomewhat kh that 
in 130 years, ſince Jupiter's ſatellites were 
diſcovered by Galileo, no eclipſe of any of 
_ theſe ſatellites by one another has been ob- 
ſerved. Such an eclipſe could hold but for 
a ſmall time: but, as it is not difficult to com- 
pute nearly the time when they ae to _ 
pen, it would be worth while to for 
them; ſince this might contribute to ral 
their theory more perfect; which is of ſo much 
uſe in aſcertaining the longitudes of places. 
If it be found to be a phenomenon that 
paſſes over quickly, becauſe of their ſwift 
motions; it may be the more uſeful, pong 
it can be ſeen. - , 

No phenomenon Cnc more extraordi- 
nary, relating to Jupiter, than that, according 
to Caſſini, ſome of his ſpots revolve in leſs 
time than others; the difference amounting 
to 4. This is a phænomenon, of that kind, 
of which it is perhaps beſt not to attempt any 
explication, till the ſame be confirmed by 
more een 


Ir 


. 


i veral phænomena, aſtr 
 fatellites to revolve on their axis, in the ſame 


"a that would be:produt 
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'- IT is worthy of our notice, that, from ſe- 
tronomers conclude the 


time that they revolve around their prima- 
ries; by which means the exceeding great 

ced in them are 
avoided. Thoſe ariſing from their various di- 
ſtances from the primaries, in their ap/ides, 
may be ſufficient for agitating their waters. 
The tides that would be produced in our 


moon, from this circumſtance alone, ought 
to be conſiderably greater than the tides pro- 


duced in our ocean'; and poffibly, by a eare- 
ful attention to the lite ef thoſe black parts 
of the moon which formerly were conſider- 
ed as ſeas, but, becauſe of cavities diſcovered 
in them, with better teleſcopes, are ſuſpect- 


ed by many to be only large planes, ſome 
deciſion of this queſtion might be obtained. 
Water is of too great importance, in natural 
operations, to ſuppoſe haſtily any planet to 


be deprived of it; tho we muſt alſo allow. 
that the variety of nature is not to be limited 
by our conceptions. | 


3 HEOR, 
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Turo. * 


Tur provity ls an- 3 ſpheroid 
in the axis produced, . decreaſes in a. leſs 
proportion than that in which the ſquare of 
the diſtance from the center increaſes: ; - but 
the gravity in the plane of the equator de- 
creaſes in à higher proportion than that in 
e the en of the nee increaſes, 


Turon, 9 


Jar b denote. the ſemidiameter of the e. 
quator, c the diſtance of the focus of the ge- 
nerating ellipſe from the center, 4 the di- 
ſtance of any body from the center of the 
ſpheroid i in the plane of the equator; and the 
gravity at the diſtance 4, will be to the gra- 
vity at the diſtance . 


Se. to 1 e G86. * *% *%_ 
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oe. ons on Thunder Cay” Elana, | C 
| EBENEZER: AE AP: M. [1 


a 


"HE e propoſed _ Mr, Frank: 
in, to prove that lightning and the e- 
lafteical fire are the ſame, has often been re- 
peated with ſucceſs both in England and a- 
broad; ſo that the moſt noted electrical ex: 
periments have been ren * fine an 
from the clouds t e 

Mx. FRANKLIN: allo firſt Wal that 
ſharp points attract and diſcharge the electri- 
cal matter moſt copiouſly; and from thence 
ſuppoſes, that a very ſharp pointed rod, fixed 
to the extremity of the - top-maſt of a ſhip, 
with a wire conducted down from the foot 
of the rod round one of the ſhrouds, and 
over the ſhip's fide into the ſea, would ſilent- 
ly lead off the electrical fire, and ſave the 
ſhip from thunder in hot countries; and that, 
by a ſimilar method, buildings might be pre- 

| ſerved, ee 70h ire booſt aide 


# S <i- 
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So uſeful a propoſal deſerves to be exa- 
mined : variety of experiments may give hints 
for new improvements. For this reaſon the 
following obſervations are communicated, tho' 
not ſo compleat as might be nn, for 4. 
the reſult of one trial only. * 

Ir ſeldom thunders in this en . 
In June 1752, there ſeemed to be ſome thun- 
der at a diſtance from Edinburgh ; but, from 
the beginning of Fuly to the beginning of 
O ober, we had nothing u moſt but conti- 
nual rains. The! laſt ſummer was uncom- 
monly warm and dry; and yet we had only 
. & few dlaps of thunder at Edinburgh, one e- 
vening: and my attempts for making any of 
thoſe experiments were entirely unſucceſsful 
til Sarurdays night ee 5. e we 
had a very great ſtorm. 

-T vstp a round iron — Sk 
inch diameter; about eleven feet long, Marp- 
ened at one end; the other end was inſerted 
into a glaſs-tube;; and that tube ſtood in a 
common. \glaſs-bortle, bre 1 . in 1 | 
hand. CE en 

1 ven alſo . — 
wan; ſharpened in like manner, at one end ; 
* ſtood with the other end in a glaſs- 

tube, 
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tube, which was: ſtuck in che re . 1 
_ upon the Caſton- hill. 

Tur lightning and fire in the air vids 
ed: greatly; and yet it was ſome time before 
any thing elſe appeared. At laſt, ſome rain 

began to fall, and the air turned moiſter; then 
fire appeared upon the extremities of each 


of the rods in a ſmall pretty blaze: very like 


the fire which is diſcharged from the point 
of a ſword in the dark, when the perſon that 
holds it is electrified, and ſtands upon glaſs 
or roſin; or like that which appears upon 
any ſharp point, when preſented to an ele- 
ctrified gun- barrel, but in greater quantity. 
I touched the long rod with my finger; but 
had no ſparks from it. The ſhort rod was 
accidentally taken out of its tube, and yet 
continued to burn and blaze as formerly. In 
like manner the flame continued upon the 
end of the long rod, tho I took hold of it 
any where at pleaſure above the glaſſes, till I 
moved my hand or finger along, within a 
few inches of the flame; then it was attract- 
ed by my hand, and vaniſhed. _ 

I wenT from the Calton-hill to the Cath 
bill, at the other end of the town; and, in 
paſſing thro the . no fire appeared up- 

on 


/ 
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on either of the rods : but-almoſt immedi. 
ately when I got clear of the houſes, upon 
the open hill, the point of the longer iron 


rod took fire. In the dark, I had loſt the 


tube belonging to the ſhorter rod ; and the 
point of it did not catch fire when the long- 
er one was kindled. Perhaps I did not wait 
long enough for a proper trial; for I ſoon 
touched the flame upon the long rod with 
the ſharp point of the ſhort one, and then 
it alſo took flame and continued burning, as 
before, without any further dependence up- 
on the longer one, | 
I neLD the ſhorter * by the n end, 
and approached the blunt end of it to the 
flame, upon the point of the longer rod; 
then this blunt end catched the fire, and the 
flame upon the points of the two rods conti- 
nued rather ſtronger, than on the ſingle one 
before, ſo long as I kept them in contact, 
and the fires within three or four inches of 
one another : but, when I drew them far- 


ther aſunder, the flame upon the extremity 


of the blunt rod vaniſhed. This happened 
as often as I tried it; and it is evident, that 
in like manner, I could have got the fire to 
fix upon the points of a great many rods, and 
9 , ſo 
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ſo have had them all flaming together. Once 
or twice, a flaſh of lightning ſeemed to dart di- 
rely againſt the point of the rod; then the 
fire, as I thought, expanded itſelf and united 
with the lightning ; but it immediately began 
to ſhine again, when the lightning was paſt, 
Tuo' it rained much in time of theſe ob- 
ſervations, yet the fire upon the ends of the 
rods did not go out until it became ſo heavy, 
as if it were pouring down out of funnels. 
AFTER this I went home for ſome time, 
reſolving to come abroad again when the 
ſtorm was more tolerable ; but it continued 
to rain all night, ſo violently, that I was 
obliged, with regret, to leave ſeveral expe- 
riments to the chance of ſome future oppor- 
tunity. 
FoR example, 1 ſuſpected that the glaſs- 
tubes had not been of great uſe on this oc 
caſion; and wanted to have tried, whether I 
ſhould have had the ſame appearances by u- 
ſing the rods alone, without any other ap- 
paratus. This is very probable ; as alſo, that 
the glaſſes, by being wet, allowed the electri- 
cal fire to flow off as it was attractet. 


I BEG leave to add a few remarks relative 
to this ſubject, 


B b „ 
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IT would ſeem that experiments of this 
kind may be made without danger, when 
the thunder is at a moderate diſtance. 

Tux lightning expands itſelf, as it flies; 
and, by expanſion, loſes its vigor. 

PERHAPS there is one ſimple and eaſy way 
of protecting maſts and ſpires from thunder, 
viz. to fix horizontally, upon the higheſt parts 
of them, a flat round piece of wood, of a 
foot diameter, or more, in order to prevent 
thoſe blazing fires from fixing upon them, 
and accumulating. 
Tuis ſtorm paſſed directly over Edin- 
' . burgh, and came on from the ſouth by weſt, 
as neatly as could be eſtimated, There was 
a great deal of lightning, that night, above 
ſixty miles to the weſtward ; but no thunder 
heard. At Glaſgou, there was very much 
lightning, and a few diſtant faint claps of 
thunder. On the road from Be//ord or Ber- 
| evich, it lightened inceſſantly; but two claps 
of thunder only were heard, and thoſe very 
faint : ſo that there is reaſon to think, that 
the fire of this ſtorm ſpread over the breadth 
of 130 miles, at leaſt. I wiſh I could alſo 
give ſome account where this thunder began, 
and how far it run before it was extinguiſhed. 

| . 


PHYSICAL AND LITERARY. 19; 


O September 3. there were a great deal 
of ſtreamers, which roſe nearly from the 
ſame point that the thunder afterwards came 
from; and gradually worked north, till they 
deſcended below the horizon. The air had 
a thunder-like appearance, for: ſeveral days 
before this ſtorm ; and for ſome nights after 
it, the ſtreamery vapour appeared equally dif- 
fuſed, muddy, inert and languid, and not 
vibrating any variety of colours; as if the 
more volatile parts had been conſumed. It 
is highly probable that lightning and the au- 
rora borealis are of the ſame materials. In 
hot countries ſtreamers are not ſeen, or but 
rarely; becauſe. they are kindled into thun- 
der and flaſhes of lightning: in cold coun- 
tries ſtreamers abound, and it ſeldom thun- 
ders. The ſtreamers have ſerved to pre- 
dict thunder to follow next day, in ſummer ; 
and they have been alſo ſeen to break out 
into flaſhes of lightning. Thunder diſturbs 
the motion of the magnetic needle ; and it 
has been lately found in Sweden, that ſtream- 

ers do the ſame. Thus thunder, eleCtri- 
city, magnetiſm, and the aurora borealts, 
appear all wonderfully related; and many 

Es | | things 
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things remain undiſcovered in this vaſt field, 
which is but juſt newly opened. 

As it is probable that the height which 
ſome philoſophers have aſſigned for the ſtream- 
ers in the atmoſphere, is by ſeveral hundreds 
of miles too much; it were to be wiſhed 
that people in various latitudes would care- 
fully obſerve their altitude, at different times 
of the night; that, by comparing ſimultane- 
ous obſervations, this matter may be deter- 
mined with more cettainty. 
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* RT. VII. 


= Some F obſervable 1 in fa 2 Weather 
0 the lame: | 


NE may often meet with opportunities 
of making obſervations : but he may 
not always have leiſure enough to judge of 
their importance, and make a proper uſe of 
them. This is the caſe at preſent, with re- 
ſpect to what follows. | 
I Have frequently obſerved, in foggy wea- 
ther, during froſt, that, when the ſun was 
come to a proper altitude, there was a bow 
formed in the miſt, of a white colour ; and 
the altitude of the bow ſeemed to ſubtend 
an angle equal to the elevation of the ſun 
above the horizon, and formed a ſemicircle, 
Tx1s kind of miſt comes from the ocean, 
with a flow north- eaſterly wind; and over- 
ſpreads all the lower grounds: but, in a 
country like ours, ſo much diverſified with 
long ridges of hills, and interjacent plains and 


yalleys, one may often emerge out of the 
| miſt 


* 
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miſt by going up ſome neighbouring hill; 


then he will ſometimes ſee the whole coun- 
try around, as it were, buried under a vaſt 
deluge ; and nothing but the tops of diſtant 
hills, appearing here and there above the 
flood; and he will think of diving down a- 
gain into it, with a kind of horror. The 
air at that time, in theſe regions, is very 
pure, ſerene, and agreeable to breathe i in. 
In this, or a ſimilar ſituation, there is a 
phznomenon obſervable, which I have ſeen 
many . ago; namely, a rainbow formed 
round one's ſhadow in the miſt. The French) 
Gentlemen who went to Peru, with a view 
to determine the figure of the earth ; having, 
among many other difficulties, the emba- 
raſſment of tedious and very frequent fogs to 
ſtruggle with; had often occaſion to ob- 
ſerve this phænomenon. It ſeemed alſo-worth 
mentioning here, that any one who has the 
curiofity may fatisfy himſelf concerning it, 
I nap occaſion to ſee it again on the "= 
of Oftober laft, in travelling from Glaſgow, 
northward. When I had aſcended a very 
little out of the fog, ſo that my ſhadow was 
projected amongſt it; the ſun being behind, 
and almoſt on. a level with me; there was a 
double 
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double range of colours, like thoſe of the 
rainbow, formed round the ſhadow. The 
colours of the outermoſt range were broad 
and very diſtinct, and about two feet diſtant 
from the ſhadow every where; then there 
was a darkiſh interval, and after that another 
narrower range of colours, cloſely ſurround- 
ing the ſhadow, which was very much con- 
tracted. 

Ir is remarkable, chat there is a ring of 
light, brighter than ordinary, that ſurrounds 
the ſhadows' of all bodies ; occaſioned by 
the inflexion of the rays of light, as they 
paſs by the ſurfaces of thoſe bodies. But I 
dare not proceed to offer my conjectures i in 
what manner this inflexion of the, rays con- 
tributes to the formation of thoſe ranges of 
colours. | 


Ax r- 
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AR T. VIII. 


07 the Meaſures of Scotland, compared with 
thoſe of England, by James Gravy. 


HE ſtandard pint jug in the cuſtody of 
| the burgh of Sterling, is made of braſs, 


in form of a fruſtrum of 
a cone; it weighs near 
ſixteen Averdupors pounds, 
It appears, by its make, 
to be very old, and has 


two ſhields in relievo up- 
on its fide, with rude fi- 


gures upon them, as re- 
_ preſented in the margin. 
Its dimenſions, as near as 


could be taken from a | 


veſſel of ſuch rude work- 
manſhip, are, wiz. 


/ 
J ö 


— N 
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5 | Inches, 
Mean diameter of its mouth, 414 
Mean diameter of the bottom, 518 
Mean depth, 1 5 


Ir was five times carefully filled with clear 
river water, Which was each time accurately 
weighed by a nice beam, that would turn, 


with leſs than a grain, when 100 ounces were 


in each ſcale; and its content of water, at a 
medium of theſe trials, which did differ but a 


few grains from one another, was found to 
weigh 26180 7roy grains, 


Ar the ſame time, a veſſel which was 


made to contain accurately, one hundred cu- 
bic inches, was filled with the ſame water: 
and after ſeveral trials, which did not differ 
one grain from one another; its content in 
water was found to weigh 25318 zroy grains. 

Tur ſtandard pint jug therefore contains 
103 cubic inches; and each cubic inch 
of water with which the jug was filled, 
weighs 2538 troy grains. 


Tux ſtandard Sterling jug, in the cuſtody 
of the Dean of Gild of Edinburgh, likewiſe 
made of braſs, and weighing about 204 A. 
verdupois pounds, having the arms of Scot- 

land and of Sterling marked in relievo upon 
| C „ 
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its fide, was in the ſame manner filled with 
water; and its content was found'not to differ 
from that in the cuſtody of the burgh of 
Sterling, above a fiſtieth part of a cubic inch. 
Perhaps it may not be improper to obſerve, 
that notwithſtanding the nicety of the beam, 
and the ſmall ſurface of the mouth of the 
veſſel, which contained 100 cubic inches; 
no difference was perceptible in the weight of 


its content of water, tho the heat of this fluid 


was ſeveral degrees both above and below 
temperate in the thermometer; and that 
no difference was to be found between ſpring 
and river water; nor even between river wa- 
ter when clear, and when ſomewhat diſco- 
loured after a ſpeat. 

By act. parl. of 19. February 1618. anent 
ſett ing the meaſures and weights of Scotland, 
it is ſtatute and ordained, that the wheat fir- 
lot ſhall contain 214 of the Sterling jug ; and 
that the bear firlot ſhall contain 31 of the ſame. 

Tur Engliſh wine gallon contains, accor- 
ding to the Guild-hall ſtandard, 224 cu- 
bic inches; but, according to ſtatute, 231 cu- 
bic inches. The Engliſh ale gallon, both 
according to the Exchequer ſtandard and 


ſtatute, contains 282 cubic inches. The Vin- 
cheſter 
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buſhel, according to act of parliament, 
1697, and ratified in the firſt year of Q. Anne, 
contains 2150544 cubic inches. | Therefore 


I 0 0 


| | i Cubic Inches. 
The Scotch pint contains — 1032 
The Engliſh wine pint, accor- | .. | 

ding to ſtatute, contains -' 282 
The Engh/h ale pint contains 35% 
The wheat firlot contains. = 2197+ 
The bear firlot contains 3395745 
The ee buſhel contains 21 159745 4 


” # ef 
* fl 92 


5 Accangjio to act parl. of - 19th Fen 
1618 above mentioned, the Scotch pint jug 
contains, of the clear running water of Leith, 
three pounds and ſeven ounces of French 
Treas weight, ordained to be the weight of 
Scotland; whence the Scotch pound is equal 
to 7616 Troy grains, or 154 ounces Troy. 
By an accurate compariſons of ſtandard 
weights made at London, (vid. Phileſoph. Tranſ- 
att. No 470.) the Averdupois pound was found 
equal to 7000 Troy grains. Therefore 


The 
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| Troy Grains, 
Trex Troy ounce being equal to 480 


The Scotch ounce is equal to 476 


The Averdupois ounce is 4371 
2 Engliſh Inches, 
Tux Scotch foot is - . 


The Engliſh foot is 12 
The Scotch ell, accordin g to the 
ſtandard of Edinburgb, is equal 
to 5 25 wo | 376 15 
The Egli ell is — 245 
The Engliſb yard is — 36 


PE. | El Feet. 
Tur Scotch mile contains 5952 
The Engh/h mile contains 5280 
The Sco!ch acre © $535375 ſquare. 


Ihe Engliſh acre contains 43360 ſquare. 


Apr; 


, 
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4 Diſſertation on the Sexes of Plants; by | 


CrarLEs ALSTON, M. D. King's Botaniſt 


in Scotland, Fellow of the Royal College of 
Phyfictans, and Profeſſor of Medicine and 


Des in the ee of Bae 


HE ſmalleſt, ang apparently molt Fr 


cable productions of nature, are not ſo 


barren, but that they are capable, both to in- 
vite our ſpeculations, and to recompence them. 
Even Phny could ſay, & rerum natura nuſ- 
* quam magis quam in minimis tota eſt“. (a) 
For how much ſoever the celeſtial bodies de- 
clare magnificence, and immenſity of power; 
yet do they not by far afford us ſo clear and 
cogent arguments of wiſdom and deſign, as 
do the bodies of animals and plants. And 


for my part, ſays the great Boyle, I am apt - 


to think, that the eye of a fly is a more cu- 
Hows piece of workmanſhip than the body 
of 


(e L. xi. c. a; 
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of the ſun, at leaſt as far as appears to us (J). 


Hence 

Tux exquiſite ſtructure of hi e- 
ſpecially of the moſt minute, and ſcarcely vi- 
ſible duſt of the apices, commonly the ſport 

of the winds, has engaged the attention of 
the learned, both of this and the preceeding 
age: and yet, no body has been able to de- 
termine, with any certainty, whether it is 
abſolutely neceflary to the fecundity of the 
| ſeeds, or excrementitious only; which i is the 
| ſubject of the following inquiry. 

AxIMALS and vegetables reſemble one 
another in ſo many things, that not only ſome 
of the antients, but even of the moderns al- 
ſo, ſeem to be at a loſs how to diſtinguiſh 
them, or fix the limits of each of theſe king- 
doms (c); yea, and to reckon analogy a ſuf- 
ficient proof, that ſuch properties as are ge- 
nerally obſervable in the one, do belong to 
the other alſo, Thus Empedocles and Anaxa- 

goras ſeem to have reaſoned, when they main- 

_ tained, that both ſexes were conjoined in 
plants; that they were animated, yea and ſen- 
| VV 

(b) Vid. BoyLe's a fol. edit, vol 1. p. 428, & 


vol. iv. p. 523. — 
le) Vid. 1yrocin bot. p. 3, 
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tient beings, capable of pleaſure and pain, 
deſire and averſion, &c. (d) . 
I SUAII follow the philoſophers no fur- 


ther; my deſign being only to inquire into 


the riſe and progreſs of the doctrine concern- 
ing tlie ſexes of vegetables among botaniſts; 


la) ©& Vita et in animalibus et in plantis efle deprehenſa 
« eſt. AnaxacGoRas itaque et EmytpocLles deſiderio 
* plantas duci aiunt ; ſentire item, ac triſtitia voluptateque 
« affici affirmant. Et Anaxacoras quidem, animalia i- 
« pſas eſſe, et voluptate ac dolore moveri, docuit ; e foliorum 
« ſcilicet defluvio, er ex incremento, iſtud colligens. Ex- 


«© peDOCLES vero ſexum his admiſtum eſſe arbitratus eſt. Eo- 


« dem modo PLaTo quoque appetitu ſolum illas duci, 
«© ob vehementem ſcilicet facultatis altricis neceſſitatem, affir- 
« mabat Quod fi conſtec plantas voluptate ac dolore affici, 
tum ſentire quoque rationi erit conſentaneum : et ubi hoc 
« conſtiterit, tum appetitu quoque duci; fi quidem ſomno 
« reficiuntur, et vigiliis excitantur, rationi conſentaneum erit. 
Ad eundem modum fi quaeramus, an ſpiritum ducant, et 
« ſexuum miſtionem habeant, an contra fit ; multam ſuper 
hoc ambiguitatem, et quaeſtionem prolixam excitabimus.— 
« Cum in plantis reperiatur, quod unaquaeque ſpecies maſ- 


« culum genus habeat et femellum, et omnino quod maſcu - 


lum eſt aſperius ac durius rigidiuſque, femellum debilius 
« et foecundius ; quaerendum rurſus eſt, inveniaturne haec 
duo genera ſimul commiſta in plantis eſſe, ut EmyzpocLes 
« dicit, Id quod ego ſane ita habere non arbitror Thus 
Axis rorr de plantis, lib. 1. c.1. et 2. See alſo Frag- 


mentum GaLenz in PLaToxts TiMazUM, c. 2. Et li- 
brum de hiſtoria philoſophica GaLENO adſcriptum ſub fi- 
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and whether it is ſupportalbe by experiments, 
or a mere wp at ? 


8 Er. I. ; 
THEOPHRASTUs, the greateſt, as well as. 
the eldeſt, of the Greek botaniſts whoſe works 
have been preſerved, can beſt explain, why 
ſome plants of the ſame kind were called fe- 
males, and others males, by them. I know 
ſome reckon Crateva more antient, and co- 
temporary to Hippocrates, on the authority of 
ſome epiſtles fathered on the old man, and 
annexed to his works, But the learned have 
proven theſe letters to be ſpurious; and that 
Crateva lived not before Mithridates, whom 
he complimented with the name of a plant, 
as Pliny (e) informs us. As for Hippocrates 
himſelf, I find in him a conyza femina, but 

no other plant called either male or female. 
2. Bur 7 beophr aftus, who ſucceeded Ari- 
ſotle in his ſchool, in the 114. olympiad, ve- 
ry frequently mentions the ſexes of plants. 
Thus pac d Tives, ſays g he, mY r "0pe0toytvuv, r 
l arbein, r di , Sc. gut it is ſaid, that 
* of plants of the ſame kind, ſome flower, 
2 como 


7 lib, 25. c. 6, 
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« thers not; as of the palm-trees, that the 


ce male bloſſoms, not the female, which a- 


© bout the ſame time puts out the fruit. 


Plants therefore of the ſame kind, are thus 


« differenced, as alſo all ſuch as cannot perfect 
< the fruit.” (f) Andelſewhere, (g) © the 


a 


«© moſt common diſtinction of trees, is into 


ce female and male, whereof the one is fer- 
« tile, but the other barren, in ſome. But, 


* when both are fertile, the female carries 
cc the faireſt fruit, unleſs ſuch be called males, 
« for ſo ſome call them.” And almoſt all the 
plants which he diſtinguiſhes into male and 
female, are equally fertile in both ſexes, as 


abies, filix, cornus, tilia, cupreſſus, ciſtus, 


conyza, &c, Even palm-trees he divides in- 


to fructiferous and barren; and the fructife- 
rous again into female and male (+): fo ſeems 


not much to have regarded analogy, in the 
diſtinction of ſexes, except it be in one ſpecies ] 


of the pos: | 1 155 | 
: "DS 51 245 obo OS 


(/ Hiſt. lib. 1, c. 22, 
(2) Hill. lib, 3. c. 9, 
(4) Hiſt. lib. 2. c. 8. 
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3. Bur of this famous tree he ſays, (i) un- 

leſs the /p2tha be cut from the male, and, 
while it retains the down, flowers and duſt, 
(4) be ſhaken over the fruit of the female; 
it will never ripen, but fall off: which this 
ſprinkling prevents. For the male, adds 
“he, of both the fig-tree and the palm-tree, 
« js. of uſe to the female, a 1 per Gov fuigig, 
& 1 ds v «Axe v, but in the one (/) there 
is, quaſi coitus; in the other it happens af- 
« ter a different manner.” And elſewhere, 
% (mn) That the fruit will not continue on the 
female palm-tree, unleſs the flower of the 
* male. with the xenogree be ſhaken over it, 
« as ſome affirm, is certainly fingular : for 
« tho' there is an evident reaſon for caprifica- 
* tion, which it ſomewhat reſembles; yet 
none can be aſſigned for the effect of this 

. ſprinkling. And leaſt it ſhould hence be 
inferred. in general, that female trees were 

of themſelves inſufficient for fructification, 
without the aſſiſtance of the males; he ob- 
ſerves, that 1 in order to ſuch a x concluſion, this 


_ 


() Hift. lib. 2. c. 9. 
(4) Kovioprog, 
(/) wiz. Palm -tree. 
(m) Cauſ. Plant. lib. 3. c. 23. 
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- ought to appear, not in one or two inſtances 
(), but in all, or the greateſt part of the 
females, Tiv Ye, puoiv dra -xpivojey OO Of 
this tree more afterwards. NY 
4. DroscoriDes, who lived under 
Mow; has a male and female mandragora, 
abrotonum, mercurialis, anagallis, ariffolochia, 
ciſtus, filix, paoma, polygonum, tithymalus, 
verbaſcum, and an arundo fæmina: but, without 
any regard to analogy, or to their fertility or 
barreneſs, does he call them ſo; for his mer- 
curialis mas carries the ſeed, and the mina 
is barren; and the male of all the reſt, equal- 
ly fertile with the female. The ſame may 
be ſaid of Galen and the ſucceeding Greeks; 
none of them, ſo far as J have obſerved, men- 

_ tioning the ſexes of the palm-tree. 
5. PLivy, who flouriſhed under Veſpa- 
ian, ſays indeed, Arboribus, imo potius 
« omnibus quae terra gignit, herbiſque etiam, 
c utrumque ſexum eſſe, diligentiſſimi naturae 
« tradunt : nullis tamen arboribus (palma) 
c manifeſtius. Mas in palmite floret, fae- 
mina citra florem germinat tantum, ſpicae 
* modo,” 00 But when he comes to mention 
particular 


( As here in the fig-tree and palm-tree, | 
(e) L. 13. c. 4. 
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particular plants, excepting what he has from 
Theophraſius of the palm-tree, he tranſgreſſes 
analogy as much as Digſcorides: his mercurialis 
maſculus being the ſeed-bearing one; and his 
other male and female plants the ſame with 
thoſe of Theophraſtus and Dioſcorides. Hence 
it appears that the palm-tree is the only in- 
ſtance, among the antients, where ſexes are 
attributed to particular plants, on account of 
fertility or barrenneſs: other plants being cal- 
led male or female, on various and very 
different accounts, and for diſtinctions ſake 
only. 
6. In a mare, from Theophraſtus down to 
Cæſalpinus, who died at Rome in 1603, the 
analogy between plants and animals, with 
regard to ſexes, ſeems to have been intirely 
neglected. But Cæſalpinus (p) ſays expreſsly, 
« Fructum ferunt, non vero florent oxycae- 
* drus, taxus; in genere herbaceo mercuria- 
lis, urtica, cannabis: quorum omnium ſte- 
& riles mares vocant, faeminas autem fru- 
*« Etiferas, In co tamen genere faeminas 
« melius provenire et foecundiores fieri aiunt, 
« ſi juxta mares ſerantur; ut in palma eſt a- 

| | nimadverſum : - 


(/) De plantis, 1. 1. c. z. 
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4 nimadverſum: quaſi halitus quidam, ex 
e mare efflans, debilem faeminae caleceeg ex- 
Y nt ad fructificandum. | 


Sec. I. 


7. BuT of late it has been maintained 2 
not a few, that there is as real a diverſity of 
ſexes in every ſpecies of plants, as in every 


£3 


ſpecies of animals; and, firſt of all by the 


celebrated naturaliſt Dr. N. Grew; to whom 
therefore the - honour of the invention is 
of right due. For this great man, in his 

anatomy of flowers, read before the Roy- 
al Society November 9. 1676, after noticing 
the ſecondary uſes of the duſt of the aprces, 


" which he calls g/obu/ets or ſmall particles with- 
in the thece of the attire ; he adds, But the 
primary and chief uſe is ſuch as has reſpect 


« to the plant itſelf, and ſo appears to be ve- 
« ry great and neceſſary; becauſe even thoſe 


e plants which have no flower or foliature, 


d are yet ſome way or other attired ; ſo 


A that it ſeems to perform its ſervice to the 


e ſeed, as the foliature to the fruit. In diſ- 
<« courſe hereof with our learned Savilian pro- 
« feſſor, Sir Thomas e he told me, 
2174.6 


* * 
= 2 
MYA — — 2 —2ꝛ AT, —— CCCP AE 4 ATI A EL AGE AC TERA ts nr 
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ce he conceived that the attire doth ſerve as 
« the male for the generation of the ſeed. 
I immediately, replied, that I was of the 
te ſame opinion; gave him ſome reaſons for 
e jt, and anſwered ſome objections that might 
ec oppoſe them.” 

WHETHER, as ſome pretend, this com- 
pliment paid to Sir Thomas Millington, ſhows 
him to have been of this opinion before our 
author, I leave to the learned to determine; 
for my part, I think the words cannot bear 
it. And Mr. Ray (4) gives it for Dr. Grew, 
without naming Sir Thomas. : 
8. Dr. Grew then proceeds to give the 
fum of his thoughts concerning this matter ; 
and plainly aſſerts, as his opinion, that when 
the attire or apices break, or open, the glo- 
bules or duſt falls down on the ſeed-caſe or 
ulerus, and touches it with a prolific virtue; 
not by entering bodily, or as to its groſs ſub- 
ſtance, but only by communicating to it ſome 
fubtle and vivific effluvia (r). 

9. AMoNG the firſt who adopted this do- 
Arine, was Mr. John Ray, that great natu- 

ral hiſtorian ; at firſt indeed only as probable 
(5), 
(9) Hiſt. p. 17. | 

U See Gnew's anat. fol. p. 171. 
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(s), but afterwards as proven by many argu- 
ments, which are collected in the preface to 
his /ylloge ſlirpium Europearum extra Britan- 
mas naſcentium, printed at London 1694, in 
8 vo: whether theſe arguments ſufficiently 
prove the doctrine will be conſidered below. 
10. In 1695, Rudelphus Jacobus Camera- 
rius, profeſſor of botany and medicine at Tu- 
bingen, publiſhed there an epiſtola de fexu plan- 
tarum, in 12m (t): this I have not ſeen, but on- 
ly an abſtract of it in the-appendix to Miſcel. 
nat. cur. Dec. 3. an. 3. for 1695, and 1696, 
by M. B. Valentini. Here the generation f 
plants to be analogous to that of animals, he 
endeavours to ſhe in eight particulars; the 
laſt of which he calls the palmarium and 
pondergſiſimum argumentum: and it is this, Cer- 
tum eſt, ſays he, ad animalium generatio- 
© nem copulam utriuſque ſexus exigi: quae 
« in plantis adeo quoque neceſſaria eſt, ut ft 
« vel maris apices, vel faeminarum ſtyli, vel 
e utraque deficiant, nulla proles ſequi poſſit; 
ce ut in frumento turcico, cui juba praemature 
e reſecatur, et mercuriali mare, a faemina ſe- 
n conſtat. ; But then he propoſes 
three 
0 Vid. R. Hiſt. p. 18. | 

(1) * Francofurti, 1701, in 40 i bib b bot. 774. 
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three objections againſt his own doctrine, 
which are ſtronger than all his arguments for 


it; yea, the third plainly confutes it: and 


they are theſe, as Valentini delivers them; 
% 120, Plantae dantur apicibus copioſis, aſt 
* nullo ſtylo praeditae; adeoque mares fine 
« faeminis, ut in equiſeto, lycopodio, &c. 
« 240 Videtur e contrario ſibi obſervaſſe faemi- 
tc ninum fine pretenſo virili ſemine. 37:0, Mer- 
e curialis, ſpinachiae, et cannabis femellas ſo- 
« litariò, abſque vicini maris contagio excul- 
te tas, plurima granula ſeminaque foecunda 


« g9btinuiſſe vidit : et haec in cauſa erant, cur 


te haec omnia cum AE et formidine 
t proponat. 

11. In 1703, Mr. Samuel Morlond laid be- 
fore the Royal Society, ſome new obſervations 
on the parts and uſe of the flower in plants (); 
here he ſays, * Dr. Grew falls ſhort, in that 
« he ſuppoſes the Farina only to drop upon 
te the outſide of the uterus, and to impregnate 
* the included ſeed by ſome {pirituous ema- 
« nations, or encrgetical impreſs.” So he pa- 
raphraſes prolific virtue and ſub “ viviſic eu- 


via. He then propoſes a more probable hy- 


. as he thinks, viz. © that the farina 


« is 
00 Philo, rale. No 287 1 
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&© is a congeries of ſeminal plants; one of | 
* which muſt be conveyed into every gm 


« or ſeed, before it can become prolific.” He 


has the honour, I believe, of being the in- 
ventor of this hypotheſis ; but is ſo far from 
making it probable, that the ſtructure and po- _ 
ſition of the parts of ſome of the flowers he 
inſtances, which are all the arguments ad- 
vanced by him for it, ſufficiently confute it ; 
e. g. corona imperialis, For allowing for 
once, which however cannot be allowed, that 
the fylus is always hollow, and that rain 


might waſh the duſt, or wind ſhake it down 


this cavity, into the heart of the ſeed in erect 
flowers; what muſt become of pendulous 
flowers, ſuch as the crown imperial? here the 
farina muſt be waſhed or ſhaken upwards. 
12. As for Waldſchmidii diſſertatio de ſexu 
plantarum, Kiliae 170 f, 4t0, and Galenbolxii 
diſſertatio de vegetabilium indole cognoſcenda, 
Helmſiadii 1706, in 440, mentioned by the 
learned Heiſterus, in his praefatro in epiſtolam 
Burckhardi, Helmſtadii 17 50, in 800 ; I know )̃ 
nothing about them: but I have no reaſon 
to think, that they have been more ſucceſsful 
in demonſtrating the ſexes of plants than Ca- 
merarius, © qui, omnium is ſexum 
11 plantarum 
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e plantarum expoſuit;” as the ſame profeſior 
Heister (x) teſtifies. 
13. Is 1711, Mr. Geoffroy preſented the 
Royal Academy at Paris, with © obſervati- 
4 ons on the ſtructure and uſe of the princi- 
te pal parts of flowers; wherein he attempts 
to prove, that the duſt of the apices really 
impregnates the ſeed. And after advancing 
almoſt all that had been ſaid on this ſubject 
by Grew, Ray, Camerurius, Morland, without 
mentioning them; he aſſerts, 199, That the 
germ is never to be ſeen in the ſeed till the 
apices ſhed their duſt. And, 240, That, if 
the ſtamina be cut out before the apices open, 
the ſeed will either not ripen, or be barren 
if it ripens : in proof whereof he gives two 
experiments that he made, one on the mays, 
by cutting off all the famina before the apices = 
opened; and the other on the nercurialis, 
by training up ſeparately ſome of the ſeed- 
bearing plants by themſelves. The conſe- 
quence was, ſome of the ears of the mays 
aborted altogether; others ripened a few ſeeds; 
as did alſo the mercurialis plants: both which 
ſee med to be foecund. Perhaps, fays he, 
" 1 duſt of the "_ brought from ſome 
| « gther 
12" Pref. p. 70, 
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other place by the wind, fertilized theſe few 
<« ſeeds: that this is not impoſſible, we have 
« a fine inſtance in fovianus Pontanus, precepr 
ec tor to Alpbonſus King! of Naples, who, in a 
ee poem, tells us, that in his time, there were 
« two palm-trees, a male cultivated at Brindes, 


* and a female in the woods of Otranto, which 


* carried no fruit for many years. But at 
length being elevated above the other trees 
« of the foreſt, ſo that it could ſee the male 
© palm-tree of Brungufum, it then, began to 
« bear good fruit in abundance. No doubt, 
*© becauſe then it began to receive the duſt 
« of the flaming, carried by the wind from 
te the male palme tree, over the other trees of 
« the wood 0). A very fine tory, indeed . 
1 0ſhall only dee. obſerve, concerning 
this learned author, that tho he has added 
nothing new, of conſequence, on this ſubject, 
yet he ſeems to claim the honour of being 
the inventor of all; for after giving his con- 
jectures, with relation to the manner how 
this duſt impregnates the ſeed, and as his 
own too, tho the one be Grew $ and the Or 
ther ren he n ale | 


S- #5 


( Vid. Mem, Acad, 1711, 


_ 
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„ Bur whichſoever of theſe conjectures 
* be pitched on, it remains always certain, 
&« by my obſervations, that the duſt of the a- 
4 pices, which has been hitherto neglected, 
« as vile excrements, which in a manner 
« disfigured the flowers, are nevertheleſs parts 
« eſſential, and neceſſary to the foecundity of 
« plants” The pains however he has been 
at, in examining and deſcribing the duſt of 
the apices, of a conſiderable number of plants, 
if accurately performed, might have procured 
him better treatment, than he met with Gon, 8 
ſome of his countrymen. 
14. In 1717, M. Vaillant, at the oaks 
of the Royal garden, intertained his audience 
with a diſcourſe on the ſtructure of flowers, 
and the uſe of their parts; which was print- 
ed in French and Latin at Leiden in 1718, in 
40 and thus he begins, Since the flowers 
* are, without controverſy, the moſt eſſential 
« parts of plants, it is very fit that I intertain 
% you, in the firſt place, with them; and 
* the rather becauſe every botaniſt hitherto, 
© has given only confuſed ideas of them. The 
* language perhaps which I am to make uſe 
* of, may appear ſomewhat new in botany ; 
Ff but, as as it will abound in terms altogether 
b-0 4: 5 Raitable 
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* ſuitable to the uſe of the parts which I am 
te to explain; I believe it will be much bet- 
* ter underſtood, than the old one, which 
„being ſtuffed with improper and equiyocal 
<« words, more apt to perplex than illuſtrate 
e the matter, precipitate into error thoſe, 
* whoſe, clouded imagination has no right 
* notion of the functions of theſe parts. The 
* flowers, ſtrictly ſpeaking, are nothing elſe 
te but the organs which conſtitute the differ 
cc ent ſexes of plants, &c.” I ſhall notice 
only two or three things concerning this diſ- 
courſe. 1mo, That, according to it, the a- 

pices of barren flowers ſhed their duſt all at 
once, by a kind of exploſion 3. but fertile 
flowers, ſlowly and by degrees, and common- . 
ly before they open, or expand their covers; 
but he gives onl y the n for an in- 
ſtance. 
2do, THAT 5 Wi e ao that 45 | 
duſt of the apices cannot enter the ſeeds ; be- 
cauſe the flylus is not always hollow, but of- 
ten ſolid : and, although it were hollow or tu- 
bular into the ſeed - veſſel, it could not thus 
convey the duſt into the ſeeds, without pe- 
netrating their proper covers or ſhells. Be- 
ſides, he aſſerts, and that truly too, that 2 

| U 
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duſt does not enter even the cavity of the fruit; 


as may be ſeen by opening the heads of the pa- 


paver orientale hi bee fore magno, T. Cor. 
p. 15. when the flower is fully blown. For, 


dhe nne upper part of the, head, are then co- 


vered with the purple duſt of the apices; yet 
the ſeeds, partitions to which they adhere, 
and all within the fruit, continue perfectly 
white. I might add, that the duſt of the a. 
pices is ſometimes in ſo large grains, as to be 
viſible to che naked eye: as in ſome of the mal 
vaceae, while no conduits are diſcoverable, by 


mogaifying glaſſes, in the .fy/us, whoſe: dia- 


meter does not much exceed that of the 


grains of the duſt, which-reſembling prickly 
balls, muſt be eee eee ee 
dage, And, 
IZtio, Tuar the volatile fairs. or vapour 
| of the duſt, may be conveyed to the ſeed, 
in this manner; it may enter the air veſſels 
Placenta, thence into the ſunes umbilicales, 


and ſo into the va or ſeeds, along with the 


nutritive juices, But I cannot omit a remark- 
able paſſage in this diſcourſe, as it anſwers 
an aſſertion of Mr. Geaſroy, and on other 
enen which take in the tranſſators words. 

- 5 Tubae 


PHYSICAL any LITERARY: 229 


<« Tubae igitur hae, quas fallopianis compa- 
te o, quod ad ova deferant, non exigua'ipſa 
« jlla pulveris foecundi grana, quae apices ſu- - 
Ce per illas ejaculantur, aut in ipſarum excu- 
te tiunt infundibulum, ut ſectator Lecumen- 
lc byekianorum atque Harnſekerianorum phan- 
« taſmatum voluit; fed halitum modo, aut 
* ſpiritum volatilem, qui pulvere hoc ſe ex- 
« pedit, ovaque ipſa foecundat. Credo enim 
* auditores,'perſuaſum certumque habendum, 
« non materiam maſculinam, nec vermiculos 
tc ſuppoſititios, vel animalcula ſeminalia eſſe, 
quae impregnationem in femella abſolvant: 
« quia Malpighius, narrante anatomico recen- 
a te (z) agnovit foetum reperiri in ovis rana 
«rum et gallinarum ante copulam : ut et 
« certiſſimum eſt germen adeſſe in ſeminibus 
s plantarum quae non fuerunt impregnata, 
« quorumque parenchyma facit cum germi- 
ene ipſo continuum corpus. Non poterit 
_ « ideo eſſe aliad quid, preter volatilem hunt 
40 ſpiritum, cui craſſior materies vehiculi mo- 
« do vicem Praeſtat ſimplicis. 
„ ſemper eaſdem ſectante leges, condiudere 
« opportet, id quod hac occaſione in anima- 
| tc libus 


(=) M. Diowis edit. 1715. P. 392. 
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4 libus contingit, idem et vegetantibus acci- 
dere (a). Upon the whole, it is evident 
that Mr. Vaillant aſſumes more the air of an 
original writer on this ſubject than belongs to 
him. He never mentions Grew, Ray, or 
Comerarius; and quotes only ſome paſſages 
from eee he wy: 3 of om 
16. 7 1 fhall 4 a Wa obs later 6-1 
— treated on this ſubject; and come 
to the moſt ſtrenuous defender of the ſexes of 
plants, who has collected all the arguments 
for it that perhaps · can be advanced, and pre- 
tends to have demonſtrated it fully: I mean 
the famous and very learned Carolus Linneus, 
profeſſor of medicine and botany in the uni- 
vetſity of Uysal, fellow of a great many phi- 
loſophical ſocieties; and certainly one of the 
greateſt botaniſts of this age. For this great 
man thus writes, Antheras et ſtigmata (5) 
conſtituere ſexum plantarum, a palmicolis, 
Millingtono, Grewio, Rayo, Camerario, Go- 
« defredo; Morlando, Vaillantio, Blairio, Tuf- 
ſievio, Bradleyo, Neayeno, . &c. de- 


e tectum, 


{a} Vid. p. 17. 
(5} that is, the apices, 3 che ſtylus. 


- 
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0 detectum, deſcriptum, et pro. infallibili aſ- 


& ſumptum: nec ullum, apertis oculis conſi- 
« derantem cujuſcunque plantae flores, latere 
« poteſt ; quod demonſtratum in ſponſalibus 
* plantarum, Upſaliae 1746, in 4to (c). And 
_ elſewhere (d) Generationem vegetabilium 


N fieri, mediante pollinis antherarum illapſu 


« ſupra, ſtigmata nuda, quo rumpitur pollen, 
« efflatque auram ſeminalem, quae abſorbetur 
ab humore ſtigmatis; quod confirmat eu- 
« lus, proportio, locus, tempus, pluviae, pal- 
Ih micolae, flores nutantes, ſubmerſi, ſynge- 
de neſia; immo omnium forum Senuina 9 751 


8 * „„ 
« fideratio,” | 4 


Yer I cannot bag thinking this doctrine 


not cap pable of We ene far leſs that 


the genuina conf ideratio of any flower can 
make it probable : Camerarius himſelf doubt- 
ed of it; Tournefort diſbelieved it; and Pen- 
tedera (e) uſes many arguments to refute it. 
It remains therefore only, that the argu- 
ments for and againſt the ſexes'of plants, as 
e the . Spy the de- 

55 Na, 3 M3 £5 _ ſervedly 


* * RR ae * 


le) Syſtema naturae, edit. 1nd 1748. in 1 th 216. 
(4) Philoſoph. Botan. edit. Stockholm, 17514 9m: P- ** 
le) aa 12 p. 10165. 


. 41 ; 


# „ 6 
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ſervedly mich commended Carolis Linnaeus, 
be Ry ſtated, 11 


te m:; 


| 16. Tur Nate of the controverſy i is briady 
this ; . Whether the influence of the duſt of 
the apices, is abſolutely neceſſary to the foe- 
cundity of the ſeeds, or not: or, Whether 
good. and fertile ſeeds can be produced, when 
the duſt of the apices has no acceſs to the ili 
or Aigmala of the plants that carry them. 
Now, there bein g ſeveral ſpecies of vege- 
tables, which bear flowers on one plant, and 
ſeeds on another, as ſpinacia, mercurialis, 
cannabis, &c.; I know no way, to determine 
the queſtion ſo certainly, as by training up 
one or more of theſe ſeed- bearing plants, 
at a ſufficient diſtance from ſuch as carry the 
flowers, and e. the conſequence : . 
8 
3 'Ir a r ſeed-bearing or female ſpinacia, 
 mercurialis, or cannabis, ſtanding at a di- 
ſtance from any of the flowering or male 
plants, can produce fertile ſeeds; then the in- 
fluence. of their duſt is not neceſſary to the 
s BY: of theſe ſeeds; but, foemellam ſpi- 
« naciae, mercurialis, cannabis, abſque vici- 
«6c ni 
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- * 2 


« cunda producere * 2 ergo 
the duſt of the apices is not neceſſary. to the 


foecundity of all ſeeds, Although this teſti- 
mony of Camerarius is beyond. all exception * 
yet, in confirmation of it, and to prevent ca- 
villing, I ſhall relate the SFPFcIments 1 made 


Ts the ſame plants. 


In the Spring 1737, 1 reaped, 


2 ſets of the common ſpinage, long be: 
fore it could be known, whether they were 
lowering or ſeed- bearing plants, from a little 


bed on which they were raiſed, into a place 


of the garden, full 80 yards diſtant, and al- 


moſt directly South; there being two haw- 
thorn and three holl ly hedges, all pretty thick 

and tall, between them and their ſeed- bed; 
and no other ſpinage in the garden, nor fo 
near them by far: all the three proved fer- 
tile plants, and ripened plenty of ſeeds, I 


ſowed them, they grew, and proſpered as well 


as any. ſpinage ſeed poſſibly could do. This, 
I own, made me, at firſt, call in queſtion the 
ſexes of plants, which I formerly too impli- 


citly believed. 


2. THE ſame year, a few plants of the 


common hemp, which I had raiſed for a ſpe- 
cimen 
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cimen from the ſeed,” being accidentally de- 
ſtroyed when very young; and finding after- 
wards, about the end of June, a pretty ſtrong 

but late plant of hemp, growing in the inclo- 
fure to the eaſt of Holyrood-houſe, commonly 
called the Bowling- green, by itſelf : I cauſed 
great care to be taken of it; there not being 
that year any hemp raiſed within a mile of it, 
that T could find. This plant grew luxuri- 
antiy; and, tho' bad weather in the Autumn 
made me pluck it up a little too ſoon, yet 1 I 
got about thirty good ſeeds from it, which 


the ſucceeding Spring produced as thriving 


male and female plants, as if the mother 
2510 had ſtood ſurrounded with males. And, 
3. Ix the Spring 1741, 1 carried two 
Todd g ſeedling plants of the French mercury, 
long before there was any in flower, from 

the City Phyſic-garden, the only place where 
it was then to be found in this country, to 
the King's Garden at the Abbey, which are 
more than 700 yards diſtant from one ano- 
ther, with many high houſes, trees, hedges, 
and part of a hill between them: and planted 
one of them 1 in ane incloſure, where it was 
ſhaded from the ſun the greateſt part of the 
bar; and the other, in another, 25 yards di- 


ſrapt, 
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ftant, expoſed to the South and Weſt. Both: 
plants ripened fertile ſeeds; and the laſt 
ſhed them ſo plentifully, that it proved a trou-/ 
bleſom weed for ſeveral years: © tho' none of 
the ſpecies was to be found in that garden, 
oy more than twenty years preceding. 8 

H xx the duſt of the apices of theſe 
His ſpecies of plants, cannot, on any ac= 
count, be called their genitura. And the 
| fame may be ſaid of the /upulus, according to 
Mr. Tournefort's obſervation, (/) of the bryonia, 
as noticed by Mr. Miller (g). oo of Mr. Celle 
b mays mentioned above. | 

18. Tux learned Walon (hb) OE to 
rem ove. Camerarius's doubts two ways.” 
| Perhaps, ſays he, there may be found 1 
yli among the apices of the equiſetum: and 2. 
The wind may carry the pollen ſeminale,” (or 
duſt of the apices) to as great a diſtance, as 
the mercurialis, vel frumenti Turcici eee 

can be ſeparated from their proper males. 
Tuna the wind could have this effect, 
even on the ſþinage male duſt, is far from 
Ho 8 e for, to Wy nothing of the 


globular 


J Page 6g. 
(e) Gard, Dict. abridg, 
(+) German, ephemer. l. e, 
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_ globular figure or ſpecific gravity of this 
duſt, a north wind only could drive it to- 
ward the females, which coming over the 
Caltonbill, muſt rather have driven it into the 
ground, or into the intervening hedges. And in- 
deed this ſuppoſition is ſo evidently extravagant, 
that I find not any notice taken of it, by the 
moſt ſtrenuous defender * ths, ſexual 
ſcheme, _- 

19. Bur the other ſuppoſition of the la- 
tent Ayli, in equiſets &c. ſeems to have given 
occaſion to another as extraordinary, viz. of 
latent famina, in cannabis, lupuli, &c. foe- 
mellis © Accidit interdum, ſays Mr. Wahlbom, 
wor rather Mr. Linnaeus, (i) ut cannabis ſe- 
* minifera, unum alterumve ferat florem 
* ſtaminiferum, quo nonnullae fæminae im- 
s pregnari poſſint; quod Camerarium lu- 

e fit,” Granting this ſhould happen ſome- 
times, and that theſe Gentlemen have ſeen it, 
(which, however, is not here aſſerted); ; yet, 
I may ſay, that I believe they are the firſt that 
ever ſaw it; and that this is not enough to re- 
move Camerarius's doubt, nor to weaken the 

argument 


(i) Amaen. Acad. vol, 1, edit, Lug, Bat. 2749- 8va, 
P. 99. 
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argument drawn from the above experiments, 
unleſs they can ſay, that the ſeed- bearing 
hemp © carries always one or more ſuch ſtami- 
niferous flowers; or that the cunnabis of Cu- 
merarius, and he other abovementioned, 


had really ſuch flowers on it, which they 


cannot aſſert. For my part, I can declare, 
that, tho T ſearched very carefully for the 


ſeed of the hemp plant, (E) J could ſee no- 


thing like ae on it; neither on the ſeed- 
bearing plants of the Jpinacia, mercurialis, 
bryonia, either before 'or fince 1 read Mr. 
Wablbom!s 8 Sporiſalia Plantarum. © 
20. Hence Tithink the poſition of that 
learned botaniſt Julius Pontedera, viz." * 
"I" picum liquorem embryonis foecundationi 
* in omnibus plantis non eſſe neceſſarium, 
to be a demonſtrable truth, which neither 
authorities nor arguments can refute. How- 
ever to clear up further this controverſy, I 
ſhall conſider the arguments advanced by the 
moſt famous ſexualiſts, as they are ſummed. 
up by the very learned Carolus Linnaeus, in his 


| Fundamenta Botanica ; explained by Jo GS. 


nerus 


(4) Exp. 2. 


ee e q a 2 a 
——: «˙ © PV Nees * ws 


* 


£32 ESSAYS A OBSERVATIONS 


nerus (I), and demonſtrated, they ſay, by Jo. 
Wahlbom (n), and Car. Linnaeus himſelf (1). 
21. Generationem vegetabilium fieri, me- 
Fra pollinis antherarum, . &c. ut ſupra, N* 
15. confirmat (or, as in former editions, difti- 
tat) l. oculus, F. B. & 145. How the eye 
ſhews or confirms the generation of vegeta- 
bles, to be thus effected, is explained three 
nt ways. For, 
- © Ipfa autopſia (ſays J. Geſner ) hunc 
25 3 actum edocet. Primus qui 
46 florum connubia vidit, cel. D. Seb. Vaillant 
4 (o) tam eleganter deſcribit, ut nemini de 
hac re dubium ſupereſſe poſſit. Ita autem 
„ cl. Vaillant, Quoties acciderit, ut in ea- 
dem ſtirpe flores gerantur ſimul, quorum 
oy % hi fœminina tantum, illi autem maſculina 
et fœminina conjuncta organa cingunt, ar- 
rectio tumorque organorum maſculinorum 
1 . tam ſubito contingit, ut lobuli gem- 


ce mæ 


(1) Diſlertationes Phyſicae de Vegetabilibus, Lugd. Bat. 
1743. 8vo conjunctum cum C. Linnaei oratione de neceflitate 
© Peregrinationum, Explicant elementa botanica Linnaci. 
Lin. bib. vol. p. 174. | 

( In the Sponſalia Plantarum, 1 Acad. vol. 1. p. 
61. ad 10. | 
(») In Phil, Botan, h „„ 

(s) In lib, de ſtructura florum. | 
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« me floſculoſæ cedant illorum impetui, at- 
« que hincinde ſemet expandant, mirabili me- 


hercle velocitate, et extemplo quam vio-— 


« lentiſſime fœcundam explodant, omnem- 


« que uno impetu ejaculentur genituram,. 
« diffuſa nimirum pulverulenta nubecula,: 


* ſpargente quaquaverſum foecundationem 
« arvi genitalis. Vix venereus hic ludus ab- 
« ſolutus eſt, quin illico florum labia, aut lo- 


« buli, ad ſe invicem accedant eodem qui- 


« dem, quo a ſe mutuo receſſerant, celeri- 
« tatis impetu, veteremque ita formam ſta- 
« tim renovent. Apparatum hunc artificio- 


« ſum facile ſpectare datur in parietaria. Sed 


* accedas opportet hora ſacra veneri, aurora 
e eſt quae favet his congreſſibus ; ubi vero 
© agere renuunt ſatis opportune, aciculae a- 
e pice, leniter modo, ſtimules. In herma- 
« phroditis, ubi duo ſexus conjuncti haben 

tur, multum abeſt ut tanto impetu explo- 
« datur. Plerique enim flores, praecipue 
* nutantes, in quibus piſtillum obliquum 
« intra ſtamina poſitum habet, actum gene- 
e rationis floribus clauſis exercent, dum ſtig- 


«© ma adhuc intra medias antheras contine- 


e Thus Mr. Geſner, (P) 


Eq: 22. Arrow 
(?) Dill, p. 86. % 


| 
| 
| 
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22. ALLow me here to obſerve, in the firſt 
place, that this artificial apparatus (q) was ſeen 
and deſcribed by John Baubinus, long before 
Vaillant was born (7), and tranſcribed both by 
Mori ſon and Ray in their hiſtories of plants, 
tho' Vaillant mentions none of them: and, 
ſecondly, that this ſeems to afford a ſtrong 
argument againſt the impregnating virtue of 
the duſt of the apices. For, according to 
Linneus himſelf, * parietariae hermapbroditi, 
<« flores duo continentur involucro plano hex- 
« aphyllo. Calyx monophyllus, magnitudi- 
tc ne involucri dimidiati, Stamina filamenta 
& quatuor calyce longiora, illumque expan- 
ec dentia. - Faemineus flos unus, inter herma- 
« phroditos ambos, intra involucrum; cum 
« calyce ut hermaphroditi (/).“ .Now, ſince 
the ſtamina of the hermaphrodite flowers, 
as well as the germen of the female flower 
L betwixt 


(4) Tout. cette mechanique, VAII I. 

) © Parietariae floſculi conferti circa caulem ex foliorum 
« alis, floccos coccinei ſerici imitantur, primulum e nodulo 
© emicantes : poſt ſe ſtamina oſtendunt obſcure, ex albo pur- 
« puraſcentibys apiculis, involuta, quae fi ſtylo evolvere co- 
* neris, ſubſultim excuſſo pulvere cum impetu, ſpectaculo 
« jucundo, ſe expandunt repanda, in medio ſeminis rudimen- 
tum circundantia.” I. B. 2. p. 976. 


(/) Gen. pl. p. 494. 
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betwixt them, are contained, in one common 


inuolucrum, and the apices do not eject their 
duſt, until, by the ſtraightning, or ſtretching 
out of the formerly crooked famina, the 
common involucrum is burſt open, and the a= 
pices raiſed in the air; ſince no ſooner do 
they find themſelves free, and erected high 

ough above the involaucrum, than immedi- 
ately; by a ſort of exploſion, all the duſt is 
entirely, with great violence, thrown out; 
and fince the leaves of the involucrum cloſe 
up again, as quickly, and with as much force 
as they ſeparated, ' and reſume their former 
figure (r); does not all this ſhew, that the 
duſt is not by nature deſigned to impregnate 
the ſeed, but to be carried away by the winds, 
leſt it ſhould infect it, by falling on the „ig 
mata; and that autopfia teaches the _— con- 
er, to 1 ani app ee e 5 


ire 


00) * lu 1 b Mr. Tani ut Ae | 
« foret credere, flores hoſce ullam vim paſſos eſſe, niſi vel ipſe 
« a&tum hunc vidiſſet oculus, vel adhuc cerneret caduca ſcele- 
* ta magnanimorum heroum, aliquumdiu erecta in campo 
a conflius, ubi apluſtrium inſtar, *. * luſus 
1 ane zephyri.“ 
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11 23. «© Tra ſeſe in plantis ; habere, (lays 
« M. Wahlbom) dictitat primo oculus. Flo- 
e re floreſcente, et polline antherarum vo- 
< litante, quod ſtigmati pollen inhaereat, pri- 
t ma fronte obvium eſt (4).” But it is not at 
all obvious, far leſs does the eye ſee, that ge- 
neration is thus accompliſhed: ;. for this duſt 
as often -beſpatter 8 the petala, .&c; Neither 
does what he adds concerning the floreſcentia 
violae tricoloris, gratiolae, iridis, campanulae 
et | ſyngenefiarum, in the leaſt favour him. 
For, tho' all he ſays were true, theſe make 
but a very inconſiderable part of the vege- 
table kingdom. Vet they ſeem rather to 
make againſt him. For in theſe compound 
flowers, which he calls Hyngengſiae, the 

* antherae ſunt lineares, erectae, lateribus 
« coalitae in cylindrum tubulatum. Stylus 
* filiformis erectus ſtaminum longitudine, 
tt antherarum cylindrum perforans. ſigma 
e bipartitum, laciniis. revolutis, patentibus.” 
Lin. Gen. pl. p. 370. To which if we add, 
that theſe antheras ſplit, and emit their duſt, 
on the outſide, not inſide, of this cylinder, 
while the /igmq is commonly pretty far a- 
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bove it; what can reaſonably be - inferred 
from this ſtructure, but that Nature deſigned 
this duſt ſhould be thrown n as 1 
if not hurtful to the fylus? „ 

As Alx, the ſtylus of the pink is com- 5 
monly much longer than the -/famina, and 
briſtly a little above them, as it were to hin- 
der their acceſs to the ſigma. The ſtamina 
of the iris are hid under the outſide of the 
ſegments of the ſigma, the depreſſed petala 
being eee u e bearded or hairy under 
them. So no plants could be here more 
improperly en for, by the ſtructure of 
their flowers, it is evident, that the pollinis il 
lapſus ſupra ſligmata nuda is impoſſible: nor 
can Mr. Wahlbom deny it; campanula, (ſays 
5 he) a caeteris in eo differt, quod pulvis la- 
« teri hiſpidi ſtyli adfigatur, et exinde per 
« certos canales ſtigmati communicetur. V. 
ce rig particularem nobis oſtendit ſtructuram; 
o ſtigmata enim ſeſe dilatantia, antheras om- 
nino operiunt; illum tamen ad petala re- 
« ferunt ſitum, ut, aura ſubeunte ſtigmata, 
« pollen per rimas illorum aſcendat.” What 
eye ever ſaw theſe canales, or rimae, with 
the pollen riſing in them? how, or why riſe 
to the N thus ſituated ? 
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As for his obſervations on the viola tritot 


i paſs them, becauſe nothing to the Niro, 
and alſo too ſmutty for Britiſb ears. But let 
us hear what the we Luna mw Sr 
fa\ | 
| — oy ce Sinn Srl eee Bech 
*« &c; (fays he) confirmat oculus. Pollinem 
© jntrare germina credidit Morilandus; ejuſ. 
« detm effentiam extrahi, mediante ſtigmate 
* madido, ſtatuit Vaillant; pollinem acer; 
rumpi in humore vidit Bern. Juſſiacus; om- 
c nem pollinem in humore explodere aur 
 & ſeminalem, confirmat Needbam (x). But 
Morland's opinion 1s fully confuted by Vaillant, 
who maintains only that the vapour, or vola- 
tile ſpirit of the male duſt, enters the tracbiat 
of the Vylus; but not a word can I find in 
his #ſcourſe, concerning the extraction of the 
eſſence of the duſt by means of the moiſt 
fligma: and, altho' it ſhould: all burſt in 
Moiſture,” I do not ſee ho it thence follows, 
that it thus ſends out an aura ſeminalis; e- 
ſpecially, ſince it does not appear, that 
the /tigmats muſt neceſſarily be moiſt in or- 
der to fertility: "4 it is obſerved by Mr. 


0 
. t 


A e e 1 
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Wablbom (y), That, In omnibus fere flo- 
« ribus con ſpicitur, quomodo, aëre humido, 
« floſculos complicant, ne aqua pollen attin- 
« oat,” By no means, therefore, can the 
eye be ſaid to confirm the ſexual ſcheme, 
25. Tur ſecond argument for this ſcheme 
is taken from the proportion which the an- 
tberae bear to the flylus. 
Ex proportione quoque, (lags Gefaerus) 
« (z), veroſimiliter judicamus, cum, pro 
c magnitudine et numero ſeminum, ipſa quo- 
« que ſtamina majora ſint vel numeroſiora. 
But that this is evidently a miſtake, will ap- 
pear to any one that will take the pains, to 
compare Linnaei monandriae with his poly- 
andriae; or the cannacorus with the prunus, 
and other ſtoned fruits: the ſyngene/iae have 
five ſlamina for one ſeed, and that, not ſeldom, 
a very ſmall one: the ene as — 
for two ſeeds, Opec 
Ita ſeſe in plantis habeve adde r 
6e do proportio: plerumque ſtamina et piſtilla 
« eandem ferunt altitudinem, ut eo melius 
c ad ſtigma OY REY vento, accedat ; 
1 565 in 


_ (x) Diſſert. p. 91. 
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in quibuſdam vero non, ubi ſingularis ob- 
« ſervatur proceſſus foecundationis (a). But 


plerumgue dictitat nihil, eſpecially ſince there 


are a great many genera, where no ſuch pro- 
portion or ſingular proceſs takes place, as in 
almoſt all the foſculof,, ſemifloſculef, radiati, 
liliacei, caryopbyllæi, Sc. and of the fix 


plants inſtanced as ſingular, in three, dig. 


dianthus, nigella, and paſſiflora; the piſtilla, any 
curvature - mins. continue high 
above the lamina 05). 200 * 
This argument is n kad by 3 
nus. Proportio: ſtigmata ſeſe e ad 
« antheras, dein exſeri ex diantho, paſſiſlora, 


& mgella, patet. Piſtillum ubi ee ee 


e connivent antherac ſupra ſtigmata : ſaxi- 
e fraga, parnaſſia. Connivent dum efflant pol- 
© linem antherae in celga. Comprimit corolla 
« digitis antheras ad ſtigmata in Teucrio (c). 
Here not a word of proportion e 
his ſcheme; no inſtance of it; but only rea- 
ſons for een No matter, ee 
whether it be ſo in theſe or not. or 
e aofurs: pe CT + Tur 
1160 Wan non, Amaen. acad. 1. p. o. 


% See Pontedera for more inſtances. | Anthol, 1 2. C. 8 
(c) Phil, Bot. p. 91.) 
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26. The third arg. is, „ Ex hoo ſtaminum | 
e et piſtilli, non leve atgumentum petere poſ- 


« ſumus ; nam in pleriſque plantis, floribus * 


cx hermaphroditicis preditis, ſtamina ambiunt 
« ovarium, et ea ratione ut maxima pars ge- 
« niturae ad ſtigma accedat.”  Geſnerus (e). 
Can the lamina ſurround the ovarium, in the 
nonandriae, diandriae, &c ? but this needs no 
anſwer; neither what he adds concerning the 
pi/tulli fabrica, and antherarum materies, which 
is nothing to the purpoſe. ' * | 
« Tertio, locus. Etenim ſtamina plerumque 
« piſtillum ambiunt, ut ventorum ope ſemper 
« quidquam pulveris attinigat ſtigma.” Wabl- 
bom (d). But the learned author cannot but 
know, that the famina ſtanding round the 
fiftillum can never prove the neceſſity of the 
duſt's falling on the ſigma of every plant, in 
order to its foecundity ; eſpecially when this 
is not always their ſituation. He adds, Mo- 
« neciae flores maſculi plerumgue ſupra flo- 
ee res foemineos collocantur, ut pollen eo me- 
« livs in piſtillum decidat ;” and inſtances 
ricinus among others: but, ſure I am, the 
ricinus vulgaris B. p. has all its female K 
HR; Above 
le) Diſſert. p. 9. : | 
(4) Amaen, Acad. 1. p. 91. 
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above the male flowers; the figma of the 
uppermoſt being commonly ſome inches a- 
bove the neareſt amina. 
Locus. Nunquam piſtilliferae toms. 
ce naſcuntur ſine ſtaminiferis in eadem terra; 
« prodeunt ex eodem ſemine ambae.” Lin- 
naeus (). But this cannot be proven. Yea, 
Camerarius aſſerts the contrary (/). But, 
granting it ue, it proves nothin 85 confirms 
nothing, c 
1 27. Argument 4h, te Ex e quoque 
4 vegetationis harum partium concludere 
« datum eſt: namque in antheris, ſtamina 
1 40 farinam foecundantem eo tempore conti- 
| nent, quo piſtillum viget, deinde, excuſſo 
| & pulvere peracta foecundatione, perit ſtamen; 
* ſaccus copioſior in piſtillum devolutus, ef- 
« ficit ut fructum matureſcat,” Geſnerus (g). 
But the famina Jpinaciae, mercurialis, canna- 
bis, mays, juniperi, violae martiae, &c. 
| ſhed their duſt commonly before their fig- 
mata are viſible. 
_.* Quarto tempus. PrIMUM. bie atten- 
Ge « dendum venit quod ſtamina et piſtilla una 
5 ee 1 5 . e 


— Pt Wornoet WAR rr itn 7 9) 6 ps 


r 


| F F 00 Phil. Bot. x P- of | Z | 1 | ; 
| . (/) Ses No 10. fopra. 
| [. Diſſert. p. 91. 
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4 proveniant, exceptis tantum pauciſſimis. . 
« Alterum, quod ubicunque flores maſculi 
« diſtinctis a foemininis gaudent thalamis, aut 
« in eadem aut diverſa planta, et ubi naſculi 
« flores nec perpendiculariter ſupra ſoemineos 
« recti ſunt ; ibi, floreſcentia ante foliorum 
« exortum peragatur, neceſſe eſt; ne, foliis 
cc intervenientibus, inhibeatur foecundatio: . 


cc ex. gr. in moro,viſco, mercurial: perenni, &c.” a 
Wablbom (b). How juſtly theſe three are in- 


ſtanced, any body may judge. But ſince he 
admits of exceptions, as to the firſt notandum ; j 
and many other plants emit the flowers be 
fore the leaves; this argument ; proves nor 
thing. a 2» x 
"8 Trurbs. In declinis flores ante germi- | 
< nationem foliorum plerumque prodeunt, ne 
* folia tegant piſtilla ; Salix, popeuus, - cory- 
« lus, &c.” Linnaeus (i). Here, as com- 
monly, we find Plerumgue ; and an 2895 

ry reaſon. | 
28. Argument «th, vis. ;. pluviae ; _ Fit! in- 
de ut, dum pluvia eluit pulverem ſtaminum, 
« germina piſtilli decidant, aut in fructus 
* naſcantur abortivos, ut ſtillant vites, perco- 
6 % quantur, 


% Amaen, Acad. 1. p. 92. 20 4 N 2612, 05602 (7. 
(i) Phil, Bot. p. gi, 


— —- 
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“ quantur, maraſmo exareſcant, locum con- 
* cedant inſeftorum nidis et eorum evoluti- 
* oni, ut fruges uſtilagine pereant, et quae 


ee ſunt alia vitia. Sedulo itaque Natura ubique 


« ſolicita fuit, ut genitura illibata ad piſtillum 
«« perveniret,”  Geſnerus (k). But how does it 
appear that ſuch are the conſequences, of the 
duſt's being waſhed away by rain? Has too 
much moiſture no bad effects, after the flami- 
na have ſhed their duſts? Does it not fre- 
quently rot the plants „„ 
Quinto pluvige. In omnibus fe flori- 
« bus conſpicitur, quomodo, urente ſole, ſeſe 
« expandant, veſpertino vero tempore, et 
are humido, floſculos complicent, ne 
* aqua pollen antherarum attingat et coagu- 
« let, quo facto, ad ſtigmata efflari nequeat ; 
at ſtigmate, mirum ſane ! ſemel foecunda- 
« to, nec veſpere, nec pluvia ingruente, 
te ſeſe contraþant flores,” Wahlbom (I). But 
our author knows, that many Plants cloſe 
their leaves in the night or in rain; as 
the acaciaec, mimeſae, &c. that many open 


| their flowers | in the night, and ſhut them 


pep 


(4) Diſtert. p. 91. 
Nang. 


4 -43 
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when the ſun is hot; as ſome cerei, ringe, 
xyla, lychnis nocli ara, mirabilis feruvia- 
na, &c. () Does nat the paſſian-flouen keep 
open in the night as well as day, until it ſhut 
up for good and all, and that whither it be 
ſun-ſhine or rain? He adds, . Secale florens 
« antheras filamentis inſidentes exſerit, quo 


iT tempore, fi pluvia cadit, pollen congloba- 


« tur, hincque annonam difficilem auguratur 
« agricola, nec immerito; grana enim im- 
% minuuntur exinde, quod plerique floſculi 
* abortum paſſi ſint.“ That ſecale, triticum, 
many gramina, plantagines, pimpinellge, &c. 
thruſt out the apices on pretty long ftamina, 


when in flower, I deny not ; but that rain at 


that time cauſes ſcarcity of any. of them, I I 
never obſerved: and altho' it were granted, 

that this commonly happens, How does it 
appear that rain cauſes the Auſculi to abort, 
or this abortion cauſes ſcarcity of ſecals? 
ſince, at the ſame time, the other plants are 
ſufficiently fertile, yea the manner of flawer- 
ing in ſome of theſe plants, ſeems to afford an 
amen not enten. againſt a. icx- 


in) 8 Mirabilis | ef planta quae a ſpeclolos Hofes noc | 
« atrae © objiciy, et ſereno dici ſubtrahit.“ Lin. H. Cliff. 
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ual ſcheme, For in ſecale and triticum too, 
there are il flaming for one germen, both 
included within, and well covered by the 
fame huſks (be they a corolla or calyx, or both, 
no matter here) before the flowering time. 


Now if the duſt be neceſſary to the impreg- 
nation of the ſeed, and, in order to this, 


it muſt fall on the Rigma ; ; Why i is not this 


accompliſhed, before the covers open ? Why 


are the lamina ſo long? Why do they 
thruſt out the apices ſo far from their figmata, 


and throw out, if not all, at leaft the great- 


eſt part of their duſt, in the common air? 
Does not all this look as if this duſt, was not 
deſigned by Nature for the e wee of 
the ſeed? as is often noticed. 
« Pluviae (fays Linnaeus) (u) n 
« pollen, ut in ſtigmata cadere nequeat; 
e hortulanis notifimum in drupiferis, (ſo 
« he calls the amygdalus, perfica, ei 185 
* armeniaca, ceruſus, lauroceraſus, &c.) et 
« pomiferis. Agricolis deteſtabilis in agris 
« ſecalinis, (why not alſo triticeis?) Fu- 
* mus idem etiam facit, abſorbendo humi- 
tt dum ſtigmatis. So the ſigma muſt nei- 
cher den wetted nor dried. But this is fully 
apineered 


(#) Phil, Bot. p. 91. 
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anſwered above. Nen eus pro cauſa; is here 
very frequent. . 

29. Tar foxth argument, br the 
Sexualiſts s triumph in, as a demonſtration of 
their doctrine, is taken from the culture of 
the palm-tree. © Inſtar omnium argumento- 


rum eſſe poteſt (ſays J. Geſnerus) (o) mo- 


* dus quo foecundatio palmae dactyliferae, 


te ad obtinendos dactylorum fructus maturos, 


1 apud Perſas inſtituitur, a cl. Kaempfero, 


« in his locis, annotatus. It would be too long 


to tranſcribe all that modern authors have 
ſaid concerning this tree. The reader may, 
if he pleaſes, conſult John Leo (p), : Proſper 
Alpinus (q), Hadgi Muſtapha Aga (r), Engel- 
bertus Kaempfer (6), Pere Labat (c), M. 
Got. Ludwig. (u), &c. 


30. Tusk authors are agreed only i in a this, 
that the date-bearing palm-tree has no flowers: 
and unleſs the flowering or male palm-tree be 


ſufficiently near, or the duſt of i its apices be 

ſome 
(e) Diſſert. 7 YN 3 | 18707 OO IR 
0 Harris collect. vol. 1. p. . F 
7) De pl. Aeg. p- 24. „„ „ 
(r) T. Juſt, p. 69. . 
(* Amen. exot: p. 100. 2 
%) Voyage auxiſlos de L'Ameriqt 

Ng. g= 5 
3 In J. Geſner. Un p 86. 
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ſome how conveyed into the ſpatha of the 
female; its date ſtones will not grow. I ſhall 
paſs the very wide differences among them, 
as to the manner of conveying it; and only 
obſerve, that without the - influence of the 
male, the female will either be barren, or 
caſt her unripe fruit, according to the anti- 
ents, and Alpinus; that the dates will want 
ſtones, be harſh, and not eatable, except by 
camels and cattle, Hadgi. Omnia ſua fru- 
& ctuum rudimenta, indeclinabili abortu di- 
« mittunt, Kaempfer. © In fructu pulpae lo- 
« co adeft cortex durior, ficcus, adſtringens, 
L offictlum vel nullum vel tenue,” Ludwig. 
which are all contradifted by Labat. | 
31. „Ir is pretended, ſays that reverend 
father, that the date-tree is male and female; ; 
that the male bears bloſſoms, but no fruit, 
that being left to the care of the female ; but 
that ſhe would carry none, if ſhe had not the 
male by her, or at leaſt within ſight of her.” 
I am ſorry that I cannot ſubſcribe to this opi- 
nion of the naturaliſts, but it is a moſt certain 
experiment, directly oppoſite to their ſenti- 
ments, that hinders me ; for we have a date- 
tree beſide our monaſtery in Martinico, which 
carries fruit, tho ſingle: whether it is male 
3 6 or 
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or ann 1 nem ot aan e 0 for 
| kind eee two ee 775 it. — we 
may conclude, that the preſence of the male 
is not neceſſary to render this tree fruitful, 
as naturaliſts pretend. He ſays indeed al- 
ſo, that the ſtones of the dates of the iſlands 
will not grow; ſo that thoſe who would raiſe 
falm-trees, are obliged to, plant the. Barbary 
dates; and that dates do not ripen, N 
ly in Martinico and Gu aupe, as the! 
Africa, in Afia, or even in St. Domingo. 
For altho'; our dates, ſays he, become 410 
yellow. and as it Were luſcious, and in 
a word, appear perfectly ripe; yet they 
{till retain. a certain ſharpneſs, which ſhews 
they want at leaſt ſome degree of Aufi. 
Thus Pere Labat Fe J. 5 'f -, 8 
Jo. Bauhinus (u). rel: tes, that bs = N — 
one date-bearing palm-tree. at Montpelier 
« Centefimum annum ſuperare creditur, (ſays 
he) et vulgo ibi perſuaſum, ante grandem 
actatem fructum non proferre, et vix ante 
« quinquageſimum annum, ut quidam per- 
_ « hibebant.” Hence Pontanus's fiction is ea- 
ſily accounted for, if there be any truth f in it; 
„ 


09 Hiſt, x. p. 2 


. : 
| 
i 
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rhaps ſome others, particularly con- 
cerning the amours of theſe trees; for which 


ſee Pliny (x), and Cuſfnus Baſſus (y). 


39. Bur I cannot omit the opinion of . 
ae, the moſt anelent author, who has left 


any thing concerning the uſefulneſs of the 


male, to the female palm-tres; : In Baby- 
« lonis agris, ſays he, palmas magna ex parte 
ce fructiferae proveniunt; ex quibus non ſolum 
eibum, vinum, et mel conficiunt, ſed eti- 
« am eodem modo quo ſicus curantur. - Pal- 

murum enim, quas Graeci maſculas vocant, 
fructus palmis glandiferis alligant, ut earum 


© fructum maturet culex ſubiens, ne ex ar- 


«© hore is defluat. Ferunt enim palmarum ma- 
ce res (2) culices in fructu, quemadmodum 

of caprifici. Thus Herodot, as rendered by 
Bod. a Stapel (a). Who elſewhere (5) quotes a 


famous traveller for ſuch a culture of this 
tree”? as "eaſitins way 8 A (0. 


Aon 


ok 5 13. c. 4. . 
(4) Jn, Theoph. p. 103. 


25 (2) una. | . 


(a) In Turory. p. 115. 
ge” RY P. 103. 

(e Agricolae etiamnum, ut reſert doctiſimus Gui 
- LAND, in \ 4rabla, AEgypto, Meſopotamia, Iudaca, Phoenicia, et 
"«* tota . volentes cavere ne ſoeminae, aut E nox- 

+ 40 am 
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AGAIN Juan. Veſlingius, who was long in 


« foecundi proventus (ſays he) in telluris ha 

« bitudinem referenda eſt, arenoſam ſcilicet 
« et ſalſam, plantae huic gratiſſimam. Vidi 
his locis in palmarum veluti ſylvis, terram 


1 nne nitri calida nive late conſper- 


“ ſam, vel aquis Nili, vel roſcida noctium 
. bumidlitate fervidiore ſole peruſtis. Nee 


(gf * 


_ © opus hic marital cinere palmae effoeminatae 
10 — incitate. lantibus enim ab au- 


6 « eres campos a ventis ; ingens — 


* troſi pulveris ſublata vis, abunde cacumi- 


« am incurrant, aut froftum, quem "aliquzndo 83 
« libidinis, ut ita dicam, concipere ſolent, ante maturitatem 
«© amittant, ita ordinant utriuſque ſexus palmas, ut mares eo 
ſaltem intervallo a foeminis diſtent, quo pulvis, ventorum 
« flatibus a foliis maſcularum ſublatus, in foeminarum folia 
* incidat ; idque ſatis ad foecunditatem, et fructus matura- 
* tionem facere compertum eſt. Sed mirum dictu !] quod fi 
% qua procul a mare abſtiterit, ut neque pulyis, neque aura, 
415 odorve ejus, ad eam permeare poſſit, excogitaverunt colg- 
« ni funem a mare religatam ad foeminam-uſque producers; at- 
que, ita quaſi maritali vinculo copulatam, maſculi virtute 


„ clanculum per funem irrepente, foecundam fieri, quae prius 


in ea ſterileſcebat ſolitudine.” It is eaſy to conceive how 


inſets may creep along a rope, but not how a powder or 


duſt can be thus conveyed from one tree to another, 


4 
— PPP 


Egypt, differs not a little from Alpinus, as to 
the culture of palm: trees there: Cauſa tam 
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na palmarum vegetat.— Meminique fic o- 
© nuſtum fuiſſe dactylis ſuis unicum race- 
© mum, ut eum attollere a terra prae pondere 
vix ſuſtinerem (4). And Alpinus himſelf 
is obliged to own, that the fruitfulneſs of the 
palm-trees in the deſerts of Arabia, is not C- 
ing to any artificial culture, but to the winds 
carrying the duſt and flowers of the male to 
the female (e). Is it probable, that nature 
has left the fertiliſing of ſo uſeful a tree, to 
the uncertain motions of the air? 
Brs1DEs, that great and curious botaniſt 
Tournefort, after mentioning the opinion of 
Theophraſlus, Alpinus, and others, concerning 
the male palm-trees, adds, © Cum in Hiſpania 
% Bactica, palmarum feraci, a prudentioribus 
&« yiris de hac re ſciſcitarer, certum nihil ac- 
e cipere potui. De lupulh certius loquor. In 
« Horto Regio Pariſienſi, luxuriat fructibus 
* quotannis onuſtus. Qui vero floribus gau- 
e det, non occurrit niſi in inſulis Sequanae et 
% Matronae, longe diſtantibus : in Horto Re- 
« gio tamen ſemina eee . 
Tais 


252 


(a] Velling in Alpin. c. 7. p. 11. 
el V. 2 de RES Ag. p. 25. 
e 
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Tuts objection againſt the ſexes of plants 


— from the lupulus, appears to be 


ſtrengthened by the anſwer made to it; 
which is this, Humulus duplex omnino eſt; 
“ unus floribus ſuperbit ſtaminiferis, alter piſ- 
66 tilliferis 4 idque quoc 
c eſt. calyx tantum explicatus et elongatus: 
te hinc humulus, quamvis foemina, nec foe» 
* cundata, conos tamen proferre valet. - Hoc 
{© Tournefortium decepit, ne ſexum plantarum 


«© agnoſceret, quum lupulus (foemina) in hor= 


* to Pariſienſi luxuriabat, fructibus quotannis 


c gnuſtus * qui vero floribus gaudebat (mas) 


* non occurrebat niſi in inſulis Matronae et 
« Sequanae multum diſtantibus (g). Idem 

e fit in moro et blito, cujus baccae calyces ſunt 
L ſucculenti ; ain Pericarpia, ſeu ova- 
. ria (). 
34. For I am at a loſs to find wherein 


Tournefort was deceived. He gives an accu- 


rate deſcription, as well as elegant figures, of 
the parts of the flower and fruit, as ſtanding 
on different plants (i), without which the 
character of the humulus, in Linnaei Genera 


e) Tournefort, Hag. p- 69. 
_ (4) Amaen, acad, 1. p. 99. 


(i) Vid. F. p. 535. t. 30 | 


1 #4 „% 8 


fruftum vulgo vocant, 


: plantarum 


— — —— 
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plantarum (i) is not very intelligible to a be- 
ginner. But he calls the enlarged calyx, fru- 
dum: the cones he calls frufus; and fo 

they are, in the moſt proper ſenſe of the 
word. Linnaeus himſelf, in his Fundamenta | 
bot. teaches, that © eſſentia fructus in ſemine 


* confiftit ”(/); and, in his Philoſophia Bota- 


nica (m), © fructus ex ſemine ſive pericarpio, 
ec five non tectum ſit, dignoſcitur. No 
matter therefore, whether ye call theſe cones 


calyces elongatos, or fructus, if they contain 


ſeeds: and Tournefort expreſſly adds, In 
4 horto regio ſemen profert which Mr. 
Wahlbom is pleaſed to omit, for what reaſon 1 
ſhall not ſay. As for the morus and blitum, 
I ſee not why their baccae ſucculentae may not 
be called frufus alſo; eſpecially fince Lin- 
naeus (n) gives blitum a pericarpium ; and de- 
ſcribes a pericarpium to be © viſcus ram 
ce ſeminibus, quae matura dimittit (o): and 


conſequently Wahlbom and he don't well a- 


gree. bo trad to return to the palm-tree, 
4. * 52 70 
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35. Skxro, Palmicolas' palmarum ſpadi- 
er c maſculos 9 dptenct eoſdemque ſupra 


« — 'Pllnius, pine, 7 Tourne 
« tus, Kaempferus, alii : quo neglecto =, 


4 eyli. acerbi; et nucibus deſtitutae, fiunt, 


Wahlbom (5). This is anſwered above (Ne gi); 
then the author gives a long paragraph out of 
 Kaempfer 60985 as does Geſuerus (7), from the 
ſame page j yet they differ widely. I have 
not at preſent Kaempfer by me; but may be 
allowed to notice one thing, not very credi- 
ble in each, according to their principles, vis 


-ollocare, memoriae mitlann 


* Nemus foecundari univerſum poteſt ab una 


“ phoenice florida, Geſner. % Singulare quod 
te ſpadices exſiecati ad thalamos apti ſunt, vet 
« in annum poſterum, falva virtute, aſſervar 
* poſſunt,”: 'Wablbom, n. I 

36. PALMICOL Bm: —ooMink Theor aft, 
* Plinio, Kaempfero, aliiſque: Piſtaciae cultu- 
„ra in Archipelago: Tournefortius. Capri f 
* catio veterum, et adhuc'in'Archipelago, 


per inſeRta,”.) Vid. dien --noſtr. de ficu, 


Linnacus 
50 3 Acad. 1. p. 9 /n „ „„ a 
1 Amaen. . tag eas 
of 1 : 2122 2. ö 
. OA 35 4 by | 
$ 
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| Kaempfer, relate the culture of palm- trees, as 
contradicted by an eye witneſs, Pere Labat,. 
As for the culture of piſtacia in the Archi- 
pelago, for which Tournefort is alledged, I 
cannot find any ſuch thing in his works. 
Such a culture, indeed, is mentioned by the 
editor of M. Gegffroy's Materia Medica (u), 
as praftiſed 1 in Sicily: but he neither ſays he 
was in that iſland himſelf, nor tells us who 
informed him. However, if-ſuch is the cul- 
ture of the | e 6 a, either in Steh or he 


* 


ado on aaa 3 impregnatin _ vir- | 
tue of the duſt of the apices; and, 
doubt, the terebinthus will ſoon be treated +l 
fame way, it can do no harm; tho it is 
not very probable, that defictente tali impreg- 
natione fructus abortiant in chin nes, n 
than in the palm- tre. z 

37. ConcErNIiNG e ee if Tae con- 
full a pints * Pliny ( 7), and Towurne- 

fort 

(% Phil. 3 92. Y 

(% Tom. 2. p. 417. 

(x) De caul. pl. I. 2. c. 12. e 

(3) 115. e. 19, | - 
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| fort (=), or Pots (a) only, who quotes 


all the three, together with the learned Dif- 
ſertation our author refers to, which I take 
to be Cornelii Hegardt Hiſtoria naturalis et 
medica ficus (b); it will be eaſy to judge, whe- 


der it is at all probable, that the fig inſects 


carry the duſt of the caprificus to the e 


fngs, and thus impregnate the ſeeds (c). 


RE 


(2) Voy. let. 8. 


(a) Anthol. I. 2. c. 33. 34, 38. ee 
(% In C. LIN AEI, Amaen. Acad. vol. 1. p. 213. 243. 


(e) © Cupido ficus nobis dicitur, quem antiqui em ſeu 


inſectum vocarunt ficarium, et Pom rEDERA, Anthol. 172, 


* deſcripſit, eſtque ſpecies ichneumonis. Hiſce ichneumo- 
« nibus jam muratis, aliſque inſtructis, tempus adeſt, quo 

4 caprificus, ſeu ficus mas, floreſcit, h. e. farinam edit anthe- 
© rarum; tune ichneumones e caprifici cavitatibus, farina, 

„ molitoris inſtar e mola ſua prodeuntis, obducti evolant, et 

4 conjugibus acquiſitis de ovis pariendis ſoliciti ſunt: hine 
ad ſingulos groſſos tranſvolaptes, cavitates ficus foeminae, 

« dolii inſtar, clavis ferreis vel ſpiculis ſew piſtillis ab omnibus 

« lateribus intus completas, intrando, non poſſunt non fari- 

© nam illam, qua contecti ſunt, excutere. Patet igitur hoc 

© modo, fcum hanc foeminam facillime impregnari.” Thus 

Mr. HecarpT, Amaen. Acad. 1. p. 231. A fine appen- 

dix for PowTanus's poem! But, - 

Accorving to PoxTEDERA, © Ficarii culices, forma 


« ad veſpas, naſcendi autem modo ad muſcas, accedere mihi | 


© videntur. Ut primum groſſi grandiuſculi facti apertum fun- 
dum oſtendunt, ingrediuntur ſoemellae, et ex infimo ven- 
« tre ptoducta tuba, foeturae in frumentis nidum excavant, et 

« oyula 
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38. Iv it be ſtill alledged, that the infoe- 
cundity of the date ſtones of Martinich de- 
monſtrates the foecundating virtue of the male 
_duſt;I anſwer, by no means: for Pere La- 

— | | bat 


ti ovula deponunt. Naſcuntur in his vermiculi, qui deinde 
% nymphae evadunt immobiles, durae, corpore oblongo, ca- 
« pite cum dorſo luteolo, caetera primum albae mox nigrae. 
« Perforato deinde nido, exit animalculum, plerumque non- 
« dum pinnis explicatis. Egreſſum ſtatim ſenectam deponit 
« capite incipiens. Tunc flavum cernitur, quod tamen 
% mox exſiccatum nigrum evadit. Dum vero involucris 
« ſpoliatur, hue et illuc revolvitur ; et propterea apicum 
= « pulviſculo, quo tota pomorum cavitas repleta eſt, infarci- 
| tur, quippe molliuſculum. Quare e groflis egreſſum, et 
« ſole exſiccatum, pulverem diſcutit ad bunc modum: 
« ſtans quatuor anterioribus pedibus innititur, et duobus po- 
« ſtremis abdomen, lumbos, pinnas pulvere mundat, iterum 
atque ite rum cruribus detergens; deinde quatuor poſteri- 
&« oribus ſeſe librans, duobus anterioribus caput, dorſum et 
* cornua purgat. Quemadmodum feles et alia elegantiora 
«+ animalia ſolent. Tunc, depoſito onere, evolat.” An- 
_ thol. p. 174. And p. 175, he adds, . Hujuſmodi animalcu- 
« lis tota groſorum caro et frumenta corrampuntur. In ſativae 
vero ficus pomis, haec animalcula nunquam inveni: num 
vero ad haec volent ignoro; ſedulo hoc mihi inquirenti, 
* nullum ſane in ſativis ficubus apparuit. Neque enim Ita- 
« lia caprificationis indiget, ſed fine groſſis ſativae ficus ſua 
“ coquunt poma. In Graecia hoc culturae opus perpetuum 
* non eſt, ſerotina poma non caprificantur; neque praeco- 
* ciorum in macro ſolo, et in aquilonio, in ipſa Graecia 
ulla fit capriſcatio. Pomum caprificatum bonitate inferius 
e, et inſuavius. Hinc illi qui in Graecia 


6 ficus 


2 3 


| 
:: i 
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hat does not ſay that he tried them; but in 
general, that the date ſtones of the French 
ilands would not grow; and, it can ſcarce be 
ſuppoſed there were no males among all 
their palm-trees. Beſides many things con- 
cerning palm-trees, which appeared to be as 
well atteſted, are found to be vulgar errors. 
But, granting that they really are barren; this 
may be owing to the climate, to the ſoil, 
to bad culture, or to the want of Pontedera's 
eulices, rather than of the male duſt, for any 


thing yet appears. 
; 39. Ancv- 


6 fics EDIT Roa quo facitios emptores 8 5 1 Up 
« plraca iterum atque iterum clamitare ſolebant.“ And, 
after explaining the uſe of caprification, he adds, . Quare | 
* concludendum, caprificationem in Graecia ob externas_ 
cauſas eſſe neceſſariam, nequaquam ob ficus naturam, cum 
« alibi poma coquant non caprificata. Eadem etiam de' 
s cauſa palmas in quibuſdam regionibus eſſe capriſicandas, 
* in aliis minime; id autem per culices fieri, non vero per 
* affectionem, quam apices embryonibus communicent, ſatis 
« demonſtratum eft.” See Anthol. I. 2. c. 34, and 35. p. 
172, &, Now fince M. HecanDT's Cupid, or Miller does 
not goe abroad, till well bruſhed, and freed of the duſt; 
ſince there is no caprification in ah; and ſince, this 
notwithſtanding, he, and Linxazvs alſo affirm, “ Ficus 
in Hollandia quotannis prolici e ſeminibus, vel fructu 
« Jacerato terrae commendato, fructu tamen illo ex Italia al- 
* lato.“ Amaen, Acad. 1. p. 233. Exam. Epicris, p. 16. 
&c; Tleave it to the reader to determine, whether caprifica- 
tion affords an argument for, or againſt- the ſexes of plants, 
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39. ARGUMENT 7. * Septimo flores nu- 
te tantes. Cum pollen maſculus, plerumque 
te are ſpecifice gravior, difficile ſurſum ten- 
« deret; apud pleraſque plantas, piſtillum lon- 
te gius gerentes, florem nutantem fecit Crea- 
« tor, ut ſigma. eo melius attingat pulvis: 
tte. gr. in ga/an/ho, leucoio, cyclamine, narciſ- 
&« ſo, fritillaria, campanula, erythronio, &c." 
Wahlbom (e). Flores nutantes gaudent 
te piſtillo, ſtaminibus longiore, ut cadat pol- 
« len in ſtigma ; campanula, leone, galan- 
« 2 Fritillaria, Linnaeus (7). 

1 readily grant, that the pollen e 
or pulvis apicum, is heavier than air, it being 
often heavier than water; and alſo, that ſome 
fores nutantes have the piſtillum longer than 
the ſlamina; but cannot allow the reaſon to 
be * ut cadat pollen in ſtigma ;” for thus it 
mult fall on the back of the - /igma, when 
the /ylus, is there thickeſt ; or fall by it quite, 
when there ſlendereſt; and, in neither caſe, 
can thus have ready acceſs to the ſeed. Again, 
in many genera of plants, not only in different 

ſhecies, but even on the ſame ſtem, ſome 
flowers hang down, others ſtand erect, o- 

| thers 
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chers horizontal, while the piſtillum and mi- 
na bear the ſame proportion to one another 7 
e.g. ſome ſpecies of the narbiſſus, camp Juli 
um, &c. And altho —— — 
Klan longer than the ſamina, yet it could not 
thence be inferred with any probability, that 
the deſign of the great Creator, in thus form- 
ing them, was what our authors allege, un- 
leſs every erect flower had its p;#:/iyum ſhorter 
than the famine, which is far from being 
fact, as is proven above (g) oft 
40. ARGUMENT 8, * Videte et admire- 
«< mini ſolertiam, quam Natura adhibet in 
te plantarum aquaticarum, quae farinam foes 
e cundantem habent, floribus. Tempote 
c floreſcentiae, flores ſpecifice leviores redditi, 
ultra aquae ſuperficiem attolluntur, ut in 
* atre foecundatio fiat, nec humiditate dilua» 
e tur genitura : dum vero ſub aqua flores ad- 
| * huc reconduntur ſubmerſi, ſolicite per pe- 
a talorum commiſſuras clauduntur, apicibus 
© verſus ſtigma inclinatis, et verſus interio- 
ta tantum farinaceis, exteriori ſuperſicie 
* membranacea et lata; ut in A = 
« affipibus * Geſnerus (S). 
o 


0 Vid. No 3. 
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-» « OcTavo ſubmerf, Plantae haud paucae 
te caule ſub aqua latent; inſtante vero floreſ- 
« centia, enatant flores, ut nympbaca, &c. 
«'Aliae vero ſub aqua omnibus ſuis partibus 
et occultantur ; ut myriopbyllum, flratiotes, po- 
te, tamogetones plerique, qui omnes, ſub floreſ- 
* centia, ſpicam floris ſupra aquas exſerunt, 
« deinde iterum, peracta floreſcentia, de- 
« mergitur ſpica,” Mablbom (i). 

* Fbres ſubmenſi adſcendunt ſub floreſcen- 
tia : nymphaea, ftratiotes, myriophyllum, potamo- 
6 geton, hydrocharis, valiſneria, Linnaeus (k). 
 AtTroven fome aquatic plants blow on- 
ly above the water, it cannot be proven that 
all do ſo: yea it is certain, that many ſubma- 
tine ones fructify under water. But, grant- 
ing all the alledged facts, it by no means fol- 
lows, that the deſign of Nature is, to procure 
the better acceſs of the duſt to the ſigma; but 


rather that it may be d perſed in the air. For 


fince, under water, the flowers « ſolicite per 
“ petalorum commiſſuras clauduntur, apici- 
« bus verſus ſtigma inclinatis, et verſus interi- 
ora tantum Farinaceis; the duſt, or its aura 
ſeminalis, muſt there have much eaſier acceſs 
1 90 


li Amgen. acad. 1. p. 96. 
(#) Phil. Bot. p. 92 
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to the ſtigma, than it can have, when the fa 
nina are ſeparated, and expoſed to the winds; 
eſpecially, if it be true, as Mr. Vaillant has it, 
that, in hermaphrodite flowers, and ſuch, ac- 
cording to the Sexualiſts, is the nymphaca, 
and ſome. other aquatics, the duſt is not 
thrown out at once with ſuch violence, as it 
is where the ſexes are ſeparated, © ſed actum 
ce generationis (adds Mr. Geſzer) floribus clau- 
« ſis exercent, dum ſtigma adhuc intra me- 
« dias antheras continetur.” (I) 
41. I mention theſe two e 8 
tho I have the misfortune to differ from 
them, not only becauſe they are commended by 
Linnaeus, eſpecially Vaillant, of whom he ſays, 
te primus clare ſexum expoſuit (n), but alſo 
that I may help them to a better inſtance, 
than the parietaria of the ſudden exploſion of 
the duſt of the apices in barren flowers: it is 
the common flowering. nettle, or urtica uren 
maxima, B. p. 232. (); for one cannot 
| obſerve 


(1) Vid. n. 21. ſupra. 
(n) Bib. bot. p. 173. 
,(») That is for a ſpecimen of botanical fupertiaity ; ; urtica 
foliis cordatis amentis, cylindraceis, ſexu diſtinctia, mas, Fl. 
lap. p. 299; urtica foliis oblongo-cordatis, dioica, H. Cliff. 
p. 449; urtica dioica foliis oblongo-cordatis, Fl. ſuec. p. 282; 


urtica maſcula, Syſt, Nat, 133; urtica mans Amaen. 
Acad. 2. FP 99. 


A Ag drs Mc en dg . — „ 
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obſetye this ſtinging nettle for a few mi- 
nutes, in almoſt any of the ſummer months, 
if the ſun ſhines; eſpecially before noon, but 


he muſt ſee many little clouds of duſt, thrown 


with a fort of exploſion out of the burſting 


apices, which ſoon diſperſe and fall down. 


This, however, being a ſingle inſtance, and 
by me not obſerved in ſpinacia, mercurialis, 
cannabis, or any ſuch barren plant; no ge- 
neral concluſion can be drawn from it. 
42. ARG. 9.“ Nono, Syngenefia fruſtranea. 
Flores compoſiti variis modis fabricati ſunt. 


PIR — Pohgamia fruſtranea foeminis exſultat 


& maritatis, totum difcum occupantibus ; floſ- 
« culi vero foeminei radium conſtituentes, ob 
ec defectum ſtigmatis, abundante licet diſci 
« pulvere, familiam propagare nequeunt,” 
Wahlbom (o). I omit the reſt, ſince Linnaeus 
() ſays only, © ſyngenefa fruſtranca: ubi 
«ſtigma deeſt, ibi nulla foecundatio: in ra- 


4c dio centaurcae, beliantbi, rudbeckiae, coreo- 


ec dis. But, in the radius or corona of all 
theſe flowers, the Aylus is alſo wanting, as 
well as the ſigma; which may be many 
(e) Amaen. Acad. 1. 72. 96. 


( Phil, Bot. p. 92. 
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ways neceſſary to the ripening the ſeed. It 
does not therefore appear, that this proves or 
confirms the foecundating virtue of the ande 
bee. ARGUMENT 10. is a very ext f 
Ita ſeſe in plantis habere dictitat 3 | 


_ cimo omnum florum genuina confideratio... 


e Brevitatis cauſa nonnullos tantum hic exas . 


«© minare lubet, Wablbom (2) And, for 
brevity's ſake alſo, I ſhall here paſs them all 
ſome of them having been noticed already, 
as others will be below; with this obvious 
note, that ſuch a general poſition can be pro- 
ven only by an as general e which 
| is altogether impracticable. 1 doulw 
444. Bur ſince Moipighius, wheid h nn 
one of the moſt genuine contemplators of 
flowers, obſerves (a), that, Turgentibus 
e orbicularibus corporihus quibus ſtaminum 
« capitula replentur, egſiccatague continente. 
capſula, foras prodeunt globuli minimi et 
e diſperguntur; and that this exſiccation 
does not, cannot well happen,.. before, by 
| opening of theit covers, the ſlamina be ex- 
FE a free air; and ſince in fact, the 
L | „ * 


(a) P. 63. edit. in 460, 
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apices do not ſplit, at leaſt generally ſpeak- 
ing, ſo far as I have obſerved, until their co- 
vers open ; it appears to be a more natural 
inference, that this duſt is not deſigned to fall 
on the ſigma, or to impregnate the ſeed (6). 
And, conſequently, that. * Omnium florum 
*« genuina-confideratio, nec dictitat, nec con- 
<« firmat, generationem vegetabilium hier!” 

in the manner the Sexualiſts pretend. 
45. Arno I have already, perhaps, bern 

too tedious, and ſaid enough to overturn the 
modern doctrine of the ſexes of plants; yet 
there ſtill remain ſome arguments ſor it, 
which I cannot paſs. For Linnacus ſays, An- 
«:theras' eſſe plantarum genitalia maſculina, et 
0 earum pollen veram genituram, docet eſſen- 
*tia, praecedentia, ſitus, tempus, locu- 
* lamenta, caſtratio, pollinis ſtructura: li- 
e gmata, germini ubique adnexa, eſſe geneta- 
lia foeminina, probat eſſentia, praecedentia, 
* ſitus, tempus, caſus, abſciſſio (c). Which 
in Phil. Bot. (4), and Sponſ. Pl. (e), are ex- 
plained: but confirmed only, either by m 

wrong or by falſe A ior Thus, | 
id = Situs. . 


0 Vid. No 40. foo 
le) Lin. Fund. Bot. 5143. 4% 

(4) P. go. | 

(s) P. 84. 
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Situs: Didynamiſtis ſtamina adſcendunt 
' ſub corollae labrum ſuperius, quo et ſe pi- 
« ſtillum flectit. But in the deſeription of 
his claſs 14. or didynamia, 6; qr ee ſub 
labio ſuperiore / us reconditae 
concerning the ſitus, he adds, R 
e pleraeque flores ſtamineos ſupra piſtilliferos 
60 een ta, e | — er Nt 


What he 1 of en 18 — n 1 
of caſtratio, below: and what he obſerves 
of the hoculamenta antherarum, and pollinis 
fliruftura, teach nothing” but =_ ore 
conjectures. _ E 
46. Bur, whether theſe WENN 1 

concluſive or not, caſtratio forum moſt cer- 
tainly demonſtrates the uſe of the farina for- 
cundans, and conſequently the ſexes of plants? 
*« Veritatem hanc probat caſtratio.” Si anthe- 
< ras alicujus plantae uniflorae auferamus, et, 
* ne aliqua alia ejuſdem fpeciet adſit, cure- 
mus; abortit fructus, vel ſaltem ova profert 
e ſubventanea; quod adeo certum, ut quiſ- 
que nullo non ſucceſſu id experiri queat,” 
Wablbom ( 2). * Caſtratio: Melonis flores ſta- 

„ mineos 


( 7J/) Vid. Lin. Gen. pl. p. 261. 
½) Amaen, Acad. 1. p. 86. 
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«-mineos qui diligenter auferunt, fructus non 
te obtinent. Tulipae ſolitariae fi auferantur 

* antherae ante caſum eee ſtcrilis eva- 
det, Linnaeus (b). 

So the winds ſeem "Ow to forget their du- 
ty. But, granting all here alledged, it proves 
nothing. For plucking off the petala may 

have the ſame effect; © Saepius avulſis flo- 
4 ris foliis, antequam hiarent, in tulipa prae- 
* cipue, expectavi an ſtylus incrementa ca- 
& peret ; et interdum ejuſdem incrementum 
& remorari obſervavi, quandoque quaedam 
te ſemina, abſque noxa, debitam ſortita ſunt 
% magnitudinem,” Malpighius (i). Wounds 
alſo in otherways neceſſary parts, may be 
the cauſe of ſuch barrenneſs, by depriving 

the ſeeds of their proper juices, &c. Never- 
ttheleſs there is reaſon to deny the fact: for 
ſurely M. Wahlbom did not make the experi- 
ment in every ſpecies of flowers: M. Geof= 
froy's mays ripened ſome ſeeds, tho' caſtrated 
(#): and I made the trial in tulips, mullo 


cum . Thus, * 


47 Oxr 
(% Phil. Bot, p. go. and 92. e 


%) Qper. p. 70. 
(#) Vid. Mem, Aead. 171. 
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47. Ons year, obſerving two ſtrong! tus 
" bps growing together, in an incloſure ſur- 
_ rounded with a tall and thick quickſet bau- 
Horn- helge; 1 cut down two or three more 
tulips, which ſtood at ſome diſtance from 
them, ſo as to leave none within that inclo- 
ſure, ſave the two I mentioned: out of 
theſe, gently opening the petala, I plucked 
all the ſamina with their apices ſtill intire. 
The conſequences of this too rude caſtrations 
was a conſiderable extravaſation of the juices, 
in the bottom of the flower, and a ſudden 
decay of the ovarium or fruit, which never 
# increaſed, but turned yellow, ſhrunk, and 
withered. In order to diſcover whether this 
abortion was owing to the wounds, or to the 
want of the duſt of the apices ; I ſuffered © 
theſe two tulips to remain in the place where 
they were: and next Seaſon, with the ſame 
precaution that no other rulips ſhould flower 
within the incloſure, I opened the petala, 
and took out carefully, not the ſamina, but 
only all the apices; which prevented any ſen- 
ſible bleeding of the parts. This more gen- 
tle caſtration, they bore perfectiy well; the 
ovarium ſnflered. nothing, in either of e „ 
1 . .=- 
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but increaſed, and came to maturity, quite full 
of ſeeds, See alſo Gardener's pres oi ar- 
Bow generation, near the en. 
48. Tuus I think 1 have fuffciently-ar an- 
frered all the arguments for the ſexes of 
plants, taken either from the ſtructure of 
flowers, or experiments of any conſequence 
that I could meet with. But ſince no ſmall 
ſtreſs ſeems {till to be laid on the analhgy be- 
tween plants and animals, as much favouring 
this doctrine; I muſt beg leave, a little to con- 
| fider it alſo, altho it is certainly true, to uſe 
Mr. Nerabam's words ( 1), that the method 
of reaſoning by analogy, is but too apt to lead 
us into miftakes ; and therefore we ought to 
be very diffident of conſequences deduced this 
way: for mere analogy, founded on facts, 
and extended by conjecture, however plau- 
fible, can, at moſt, but furnifn motives for a 
reaſonable doubt, and further urther inquiry. Da 
© 49. ® Owng vivum ex ovo ; per conſe- 
te quens etiam vegetabilia: ovum, non ſoe- 
cundatum germinare, negat omnis experi- 
* entia ; adeoque et ova vegetabilium, Lin- 
naeus (m). I ſhall not here enquire, whether ei- 
ther of theſe propoſitions are certainly true; 
row but 


)) Phil. Tranſ. No 490. 
en Fund. bot. 5 132—150, 
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but only notice, that they neither prove nor 
explain any thing: for if omne viuum include 
vegetables as well as animals, as certainly, 
according to our author it does; then he 
might as well have ſaid, Omma animalia et 
uegetalilia ex wots; et per confequens etiam ur- 
getabilia : if viuvum do not include vegetables, 
the conſequence: does not follow. '- The ſame 
holds-in the ſecond, and. ſeveral. wn 1 
his aphoriſms. - G2 $51 2084 £6 
50. In how many ie — 3 — 
animals may agree, certainly they do not a- 
gree in every thing. Ad ſummum, (ſays 
Aeaphraſtus) (un) uon omnia ſimiliter atque 
in animalibus accipi debent: nam (in plan- 
“ tarum genere) vis undique germinandi ha- 
© betur ; quoniam et undique animatum eſt. 
And Malpighius (o), In vegetantibus, ubi 
non eſt tantus organotum apparatus, et 
©* cuilibet ſenſſ ili particulae, omnia inſunt 
quae in toto deprehenduntur: nulla, interce- 
dente generatione, abſciſſi quicunque rami 
6c frequenter in Navan, ſobolem excreſcunt; 
vel naturae m io, deciduae minimae 
* et, deen anal a tenellis "wind 
5 cu 


00 De hiſt, pl. I. 1. e. i. 
4%) Anat. pl. p. 76, 


— t 
— oO — . Sn 


ny plants are much better and eaſier propa- 
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ce culis ſub ſeminum ſpecie, propagationem 
ti quocunque anno perpetuant.” Hence ma- 


gated by cuttings, layers, offsets, gems or 
buds, than by ſeeds : hence garlichs, onions, 
leeks, &c. carry gems frequently, on the top 


of the ſtalk; among, or in place of the ſeeds, 


as well as at their roots under ground. What 
are bulbuous roots but gems? and ſuch ge 


pinus obſerved on the leaves of the moly:; 
they are frequently ſeen on the ſtalks of 05 


lips, lilies: and it is hugs that tho vicroaſe 
of many trees is wing. | 
Ft. Now, What is a built. . 1 ijt 
differ from a ſeed? & Differt ſoboles a ſemi- 
ene, ut foetus vivens ab ovo; ſemen enim 
„ tanquam ovum eſt, in quo eſt principium 
« yitale, at vita nequaquam; ſoboles autem 
e yivit, primo quidem juxta parentem, ut 
1¹ jus germen, poſtea vero per ſeipſum, pro- 
ptiis radicibus ex terra humorem trahens, 


| Carfolp de plantis (y): and Malpighius, (q) 


„ Gemmae ſunt velut infans, ſeu foetus ita 


4 cuſtoditus, ut ſuo tempore auctus, in ſur- 


wy culum excreſcens, tandem ova promat. 


eile 3 5 


* 


(3) Lib. 1. e. I» | +3 7 1k 
(g) Anat. Plant. p. 39. 77. 2 
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« Frit igitur probabiliter ſemen quaſi gemma ; 
« pendula et decidua, alieno germinatura 
% folo.“ And although the learned Petrus 
Lofling, in his treatiſe called Cemmue Arbo- 
rum (7), or rather the publiſher himſelf, is 
pleaſed to ſay, „qui gemmam fibi repreſen- 
« tant ut alterum femen, fallunt et fallun- 
« tur” (/); yet his defcription of a gemma” 
ſeems not altogether to agree with this notan= 
dum: for (i) he ſays, * getnma eſt pars plan- 
e tae radici infidene, quae occultat ſquamis, 
te foliorum rudimentis, embryonem futurae 
herbae And below (2), he explains what 
he means by radrx thus, Hae gemmae inſi- 
« dent, vel radici fub terra reconditae, vel ra- 
. * dici ſupra terram in truncum ramoſum aſſurs 
“ rent; ; illae, ubi carnofae fuerint atque mag - 
«© nae, hulbi nomine veniunt, &c.” And elſe- 
where (x), © Gemmam proinde concipio in- 
te ſtar herbae in compendium redactae, tectae 
te et contractae ſua inter extrema folia, ut ab 
« geri e confervetur ; cul herbae nihil 
Mm n 


(r) Amaen. Acad. 2, p. 182 224. 
P. 185. note k. 

(% P. 185. | 

(a) P, 136, 

P. 193. 
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tt amplius deeſt, quam vis ſe extendendi ; e- 
« am autem calor demum excitat. Is not 
this as applicable to ſeeds, as to gems ? Se- 
men, (ſays Linnaeus) (y) proprie, novum ve- 
« getabilis rudimentum, humore rigatum, 
« veſica tunicatum.” And is not a gemma 
the ſame? or a more perfect ſeed? "Sheba 
call it embryon, compendium, primordium plantaes 
or what you pleaſe, with its covers: fince 
Linnaeus owns, Generationes plantarum ex 
« ſemine et gemma eſſe coevas (z); and gem- 
ce mas, proinde ac ſemina, in ſe continere pri- 
te mordium plantae (a2); it comes to the 

fame thing for our purpoſe. For, 

52. Ir gems contain the primordia plantarum, 
they contain the moſt eſſential part of ſeeds; 
becauſe the ſeminis eſſentia conſiſtit in corculo 
(6); and the corculum is nothing but the 
novae plantae primordium (c). Now ſince 
buds or gems are copiouſly produced by 
numberleſs plants, and often break out of 
the ſmootheſt part of the bark, eſpecially 
of pruned trees ; and, fince the ſmalleſt 


part 
(y) Lin. Phil. bot. p. 54. 
(=) Phil. bot. p. 88. 
(a) Gem. arb. Amaen acad. 2, p. 195. 
(5) Phil. bot. p. 56. 
(c) Ib. p. 54. 


' PHYSICAL any LITERARY, 275 


part of a plant may be made to grow and 
emit gems, whether it be naturally fertile 
or barren, male, female, or hermaphrodite : 
does it not clearly follow, that neither dif- 
| ference of ſex, nor 2llafſus pollints anthe- 
rarum ſupra ſtigmata nuda, are neceſſary to 


the production of the primordia plantarum, 
the eſſence of ſeeds, as well as of gems; 
and that no imagined analogy between plants 
and animals, can warrant or excuſe the fulſom 


and obſcene names, impoſed by the Sexualiſts 


on the different parts of the fructification of 
vegetables (4)? 


53. Nor a few other arguments againſt 


the modern doctrine of the ſexes of plants, 


might be brought from the ſtructure of ma- 
ny compleat flowers, as well as from the nu- 
merous tribes of ſuch as are called leſs per- 
fect; ſome of which produce ſeed, but want 


flowers; others have neither flowers nor ſeed. 


For it requires more than an ipſe dixit to 


prove, that © omnis ſpecies vegetabilium flo- 
© re et  frutu inſtruitur, etiam ubi viſus eaſ- 
; cc dem 


(d) Vid Cl. LixxAEI fundamenta hotanica, $ 140, 143, 


144, et 146, and the learned commentaries on theſe, in the 


Sponſalia plantarum, and Phileſephia botanica, 


* 


b 
| 
| 
| 
g 
1 
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te dem non aſſequitur, as Linnaeus aflerts (0 
I know he attempts to prove it thus (). Muſ- 


„ corum ſemina Nos; lemnae flores delineati 


te a Valliſuerio; fucurum flores obſervavit Reau- 
4 nur; pilulariae flores inveſtigavit B. Juſſiae- 
6e us; fungorum ſtamina deſcripſit Michelius. 
And this is all, and affords but a lame proof, 


and moſtly conjectural. 


Tuus, although Dillenius ( 1 in the end 


of a particular deſcription of the ſelago foliis 


et facie abietis, R. ſyn. p. 106, or upright 


firr-moſs, lays, * plura non obſervavi, nec 


* ſemina in his vel calycibus, vel foliis bra- 
6c QReatis invenire potui:“ yet becauſe he adds, 
* Suſpicor autem bracteas illas folia ſemina- 
* lia eſſe, et novarum plantarum production; 


* jnſervire gh the learned author of the ſe- 


mina muſcorum (hb), poſitively concludes, 
* Haec foliola, tempore autumnali matura de- 
* cidunt a calyce perſiſtente, et novam plan- 


* tam propagant, radiculas e baſi exſerentia.” 


But, fince below (i) he owns, that Semi- 


2 na muſcorum tanquam nuda corcula, fine 


te n 
(e) Fund. bot. < 139. 
(/) Phil. bot. p. 89. 
le) Hiſt. Muſc. p. 437, 
1% Amaen. acad. p. 2. 293; 
i P. 299- 
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4 cotyledonibus, fine tunicis animo concipi- 
c enda ſunt —Flos autem obſcure nobis per- 
« cipitur, cum nullumpylum, nullumque ſſig- 
% ma habeat:” if, what he calls a ſeed, real- 
ly takes root and grows (for I find not that 
either he or Dillenius made the experiment); 
it has a better claim to the character of a 
gem, than of a ſeed, And, whether or not, 
it is evident that the. generatio muſcorum 
„ minime fit, mediante pollinis MALT 
* illapſu ſupra ſtigmata nuda.” 

54. Tux ſame learned author (#) alerts; 
uod pulvis in capitulis muſcorum fit pol- 
len maſculum:” that the © ſemina lycopodii 
* officinarum, ſunt purum putum pollen (7);” 
tho' others think them all rather ſeeds. But, 
whether they are either, I ſhall not, can- 
not determine: only they ſeem to reſemble 

more the ſeed of the lingua ceruina; which 
has been found fertile (n), without the foe- 
cundating influence of any antherae yet di ſco- 
vered, that I know of. But, granting the 
above cited aphoriſm to be true in its largeſt 
extent, it can neyer Pure the Ry uſe of 

| "My 


(k) P. 300. 
. 293. 
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the duſt of the apices in imperfect plants, 
where it does not appear; ſince the contrary 
is demonſtrated in the moſt perfect of the 
. ee kingdom. 

55. I noticed above, that ſeveral argu- 
ments might be taken from the fructification 
of ſome of the moſt compleat plants: and 
the author of the ſemina muſcorum (un) gives 
ſome inſtances, and anſwers them; how ſa- 
tisfyingly, I leave the reader to examine. On- 
ly, ſince there are there three ſpecies of the 
viola, I ſhall add a fourth, viz. viola martia 
purpurea flore fimplict odoro, B. p. 199. or com- 
mon March viokt, This plant puts out its 
flowers with the famina in March, on long 
foot-ſtalks ; no fruit ſucceeds them, nor ap- 


pears for ſome weeks, yea months after, when 


cloſe on the root, and well covered with the 
leaves, the fruit is formed, ſoon ripens, and 
contains plenty of ſeeds; tho! all the flowers 
were plucked in March. Does either tempus 
or proportio, here confirm the ſexual ſcheme ? 

56. To conclude; Had the modern do- 
ctrine of the generation of plants, continued 
only to influence the learned more accurately 


%% MW 


(v) P. 186, &c, 
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to inquire into the ſtructure of vegetables, 1 
would never been at ſo much pains to confute - 
it; but, ſince it has given occaſion to an in- 
tire deformation of botany, and to the in- 
troduction of an infinite number of new 
names, and perplexing, tho childiſh terms, 
whereby this moſt uſeful ſcience, is like to be- 
come not only vaſtly more difficult, but even 
ES ridiculous; I thought it high time to publiſh 

ſuch arguments as to me appeared ſufficient, 
by ſapping the foundation, to overturn this 
hideous ſuperſtructure. For ſurely no me- 
thod at all, is much better, than ſuch an one, 
whoſe nomenclature is more difficultly acqui- 
red, than the knowledge of the plants them- 
ſelves, which alone is true botany. But of 
this more elſewhere (o). It remains only 
that we inquire a little into the real uſe of the 
duſt of the apices. 


SECT, IF. + Al 

56. AuTHORs are ſo much divided inopi- 
nion, as to the primary uſe of this duſt, that 
| it may be doubted whether it be of any to 
the plant which produces it. And, fince ve- 
getables ſerve only, or at leaſt chiefly, for the 
_ uſe 


(o) Tyrocin, Bot. 1. p. 40. 50. 
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of the one, may well be applied to the o- 
ther (p). And ſince we ſee bees frequent 
ly come out of flowers loaded with their duſt, 
and apparently carrying it to their hives; it 
is not improbable that they feed on it. For, 
if Mr. Geoffrey s experiments can be depended 
on (5), it cannot be the materia of wax, with- 
out bein g digeſted and prepared in the in- | 
ſect; and, how VENT. other TP ow tive " 
a I cannot tell⸗ 


1 : 


9 The heidi lobe 8 ee 7 
the univerſe ; and therefore eannot eaſily be ſuppoſed to 
* have been framed and furniſhed with the parts it conſiſts | 
«« of, intircly for its own fake; And, when we fay, that all 
* its parts are contrived for the beſt advantage for the animal, 

L conceive it to be underſtood. in this limited ſenſe, that 
«the parts are excellently framed for the welfare of the ani- 
mal, as far furth as that welfare, is confiſtent with the ge- 
« neral ends of the Author of nature, in the conſtitution 
and government of the univerſe. All which ends it is not 

« an eaſy taſk to diſcover, tho' ſome of them may be inve- 

* ſtipable by ns. And, it ſeems prefumption to ſuppole, 

"2008 the welfare of particular animals, is any further de- 

* ſigned and provided for, than will conſiſt with the coſmi- 
« cal ends of the univerſe, and the courſe of God's general 
«- providence, | to which his ſpecial or particular providence, 
about this or that mere animal, ought, in reaſon; to be 
* | ſabordinated. Vid. Bovrz's Works, M$ p. 548. 


000 Vid. Mem. . k. 1711. 
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57. Bur, if it be inſiſted on, that its! 
primary uſe muſt reſpect the plant itſelf 
perhaps Casſalpinus may be in the right, with 
relation to the plants, whereof ſome; in the 
ſame ſpecies, carry /famina, and others the 
ſeed (7) : and Maſpighius (V), and Turms. 
fort, with relation to ſuch as bear both on 
off what is excrementitious, and unfit for nou- 
riſhing the ſeed. (2). Ion, indeed, that this 
opinion does not well agree with that of 
Caeſalpinus; it being more than probable, 
that the duſt of the apices, in barren as well 
as fertile flowers, is of the mn and 
deſigned for the ſame uſe, 

58. AnD, from what has . of 
the parietaria, ficus, viola, &e. yea and from 
the general ſtructure of fertile, as well as bar - 
ren flowers; it is alſo more than e 

that this duſt is rather excre xentitious and 
Nan 4 06. 56 bows 
= Vid. ee 3 6. = de | "Mm : 

" *« Petala, Petala,'(fay Cardin +4 alimentam e ac- 
«« egen vifnerla inſtar, perficiunt, et fructui naſcenti ſuppes - 
** ditant ; ineptis humoris partibus per ſtamina, ſeu vaſa ex - 
* cretoria, abeuntibus in apices ſeu receptucula. Diximus 
jam apicts, quicquid minus apti continet alimentum, in ſo 


©* recipere, rerumque valvas 8 
Inſt, p. 69 and 70, 
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noxious; than uſeful to the nouriſhment; -or 
foecundity of the ſeed. Nor is this inconſi- 
ſtent with its influence, on the production 
of the numberleſs varieties of new flowers, 
which yearly adorn the gardens of the curi- 
ous : if the opinion, which has for ſome time 
prevailed, be well founded; to wit, that it is 
the beſt w: 
| flowers, to plant near together ſome of the 
beſt kinds of the ſame ſpecies, differently va- 
tiegated, and ſave their ſeeds: reckoning that 
the duſts of theſe flowers have ſuch influence 
on one another, that their ſeed will produce 
finer varieties, than the ſeed of the beſt of 
them would do, if it ſtood alone, however o- 
thetwiſe managed. And on the fame foun- 
dation it is, that M. Da Hamel's ſcheme, for 
producing new varieties of fruits, is built (2). 
I ſay, allowing all this to be fact, which I 
cannot confirm; it ſeems rather to eſtabliſh, 
than to be an obletion GE Mr. Tourne- 
fort's opinion. | 
59. For, fince all double Som, are mon- 
ſters, Luxuriantes flores (ſays Linnaeus) 
© nulli naturales, ſed omnes monſtra ſunt; 
2" 1 cunuchi evaſerunt, proliferi monſtro- 
Jed forum 


0 M. em. amd. an. de 


5 


y to obtain new varieties of fine 
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« ſorum augent deformationem (x)” ; ſince 
the fineſt varieties of flowers are the moſt 
tender; fince variegation of flowers, as well 
as of leaves, is preternatural ; and ſince even 
the improvements of plants, or fruits by cul- 
ture, with relation to their uſefulneſs to us, 
are but diſeaſes in the plants, conſidered in 
their natural ſtate : may it not be properly in- 
| ferred, that, whatever influence the duſt of 
the apices has in producing theſe, it muſt be 
owing to its Gong? not enn va- 

pour? 575-1 f SUS: 10 
60. AND, to e Abet it mould 
be granted that we have not ſufficient data, to 

enable us to determine poſitively of what real 
_ uſe this duſt is to the plant: yet, ſince it has 
appeared, to a demonſtration, certain, that 
fertile ſeeds may be produced without it; our 
ignorance herein, can never be an argument 
of any conſequence, for the modern ſexual 
ſcheme, or doctrine of the ſexes of vegeta- 
bles, againſt which I have been arguing ; 
with what ſucceſs, I ber to the n to 
Np | , | 


(x) Fund. Bot. $1 59; ods on vw coil; 
Ax Tr. 
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Mes on ee Hill and Precipitati; 0 
on, by ANDREW PLUMMER, M. D.; 
Fellow of the Royal College of Phyfictans, 
and Profeſſor of Medicine and a in 
tte nens of aſs % 


"HAT I may 10 give the firſt 3 

L of breaking in upon the order and 
rules eſtabliſhed in this ſociety, I ſhall lay be- 

fore you, at this time, ſome miſcellaneous 
obſervations, on the ſolutions and precipitati- 
ons which frequently occur in the POO 
on of chemical enquiries. 

I ſhall lay down theſe remarks by way of 
propoſitions, and, after each, ſhall mention 
the facts or experiments which gave occaſion 

to the remark, or which confirm and illy- 
ſtrate the propoſition. = 

ALTHOUGH many. of the inſtances which 
I am to adduce, are common, and well 
known to every one verſant in chemical ex- 
periments; yet, as the hiſtory of chemical 

| ſplutions 


r Jamary 3d 1738, 
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ſolutions 18 very — 


obſerved in the actions of various ſolvents, 
upon the bodies which they diſſolve; it may 
poſſibly be of ſome advantage, to any one 
who ſhall afterwards undertake to give a ra- 
tional ſatisfactory account of the cauſes 
vhich produce ſuch effects, and of the laws 
by which theſe cauſes act in particular eir- 
cumſtances, to have in his view a great ma- 
ny inferior axioms or canons, comprehend- 
ing as many particular inſtances as poſſible: 
becauſe theſe may enable him to aſcend to 
more general canons; and at length to the 
ultimate phyſical cauſe; and again, from 
thence to Nm the pe = in particular 
inſtances. 

By ſolution, is hs meant, ah pern 
and diviſion of a ſolid body, or of a thick 
and conſiſtent maſs, by means of a ſenſible 
fluid, into parts ſo ſmall, as to diſappear and 
be equally diſperſed through the fluid. 

Tur liquor which makes the ſeparation 


of parts, I call the ſolvent; or, in the 


ſtile of the Chemiſts, the nenſiruum. 
I muſt take the liberty, to make one preli- 
minary remark, before I deſcend to particy» 

lars; 


tenfive, and as many fins 
gular conditiogs and appearances, are to be 
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lars: for, if the aſſertion of certain Chemiſts 
was well founded, it would, in a great mea- 
ſure,” er e any further enquiries, FS, 


35, Tux notion of an univerſal nein. 
ee to diſſolve equally every body to 
which it is applied, appears repugnant to the 
nature of things, and to theſe limited powers 
which we diſcover in all known bodies. 

1 ſhall not undertake, in this place to ad- 
duce and examine the bold aſſertions and 
high pretenſions of ſome Chemiſts to the 
diſcovery of an univerſal: ſolvent ; becauſe 
It would exceed the limits which I propoſe to 
myſelf, and perhaps afford little entertain- 
ment or inſtruction. But I muſt be allowed 
to doubt of the poſſibility of an univerſal ſol- 
vent, until more certain evidences are produ- 
ced than what have hitherto appeared. For, 
as there is a vaſt variety of bodies which dif- 
fer much from one another in denſity, ſoli- 


dity and texture, in the bulk, ſhape and com- 


poſition of the conſtituent particles, in the 
degree of force with which theſe cohere a- 
mong themſelves, and in the number, ſize, 
and figure of the . pores or interſtices be- 
twixt the ſolid parts; it is ſcarce conceivable, 

that 
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that any one liquor can be endued with 
powers correſponding to all the various cir-. 
cumſtances of ſuch a variety of bodies, ſo as 
indiſcriminately to diſſolve all: it is therefore 
much more agreeable to the nature of things, 
that there ſhould be a variety of | liquors en- 
dued with different qualities, in different de- 
grees, to ſeparate the particles of ſo many 
different ſolid bodies; and daily experience 
ſufficiently confirms the truth of this conclu- 
ſion. There is perhaps no body, natural or 
artificial, but there may be found a menſtruum 
proper to diſſolve it: and, tho ſome liquors. 
are known to diſſolve ſeveral bodies which 
differ in many reſpects; yet even theſe ſol- 
vents, which are allowed to be moſt exten- 
ſwe, are found incapable of eee a n 
many other bodies. Va 
II. Tur denſity, ſolidity, Wis "oY 
edneſs and other manifeſt qualities of bodies, 
can afford us no certain mark or indication of 
the qualities of the liquors, | requiſite to diſ- 
ſolve them, if experience is wanting. Nei- 
ther can we conclude, from the ſtrength, 
| ſharpneſs or corroſiveneſs of liquors,” diſco- 
vered wit their effects on the human body, 
| | the 
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the fitneſs of wok e to > difloive . 
ſubſtances. fore) 
Iron and copper, 15 aardeſt eee 
which require the greateſt force to extend 
them, and the ſtrongeſt fire to bring them to 
fuſion, will be corroded and diffolved by li- 
quors moſt harmleſs to the human body; as 
vinegar, juice of lemons, a ſolution of tar- 
tar, rheniſi wine, nay moiſt air: whereas 
quick-filver, whoſe particles are ſo mobile, 
eaſily feparable and diſſipated by a moderate 
heat, and tin, which is very ſoft and eaſily 
melted, require more corroſive menſtrua. 
Coral, and ſome of the hardeſt gems, will be 
better diſſolved in a weak vegetable acid, than 
in a much ſtronger one of the mineral kind. 
Oleum vitrioh, ſpiritus nitri, or aqua fortis, 
the moſt ponderous and corroſive of the a- 
cid liquors, cannot diſſolve bees-wax or crude 
ſulphur, which will readily relent in the 
mild and ſoft oil of olives ; ſa/tartari, or o- 
Lum tartari, p. d. is almoſt equally corroſive, 
with regard to the human body, as aqua fortis: 
yet the ſolvent powers of theſe liquors, with 
_ to other eee are moſt 8 1 0 
| "0 —_ WT. Ti 
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III. Tur fitneſs of a liquor to 1 2. 


certain body, cannot be certainly learned from 
the agreement of that body in ſeveral pro- 
perties with another, which we know can 
be diſſolved in that liquor. Neither can 
we ſafely conclude, that two liquors, which 
nearly reſemble one another, will el, 
diſſolve all the ſame bodies. 
Wr meet with abundance of inſtances, i in 
chemiſtry, to make us cautious in drawing ſuch 
concluſions. Well rectified ſpirit of wine, 
makes a very compleat ſolution of colophony 
or any of the common roſins; bur there are 
ſeveral ſubſtances which have a great affinity 
to roſins, as lacca, copal, amber, ſulphur, 
which being digeſted with highly rectified 
ſpirit of wine, will ſcarce give a tincture to 
the ſpirit ; that is, theſe bodies remain either 
altogether, or, for the far greater part, indiſſo- 
luble in that liquor, unleſs they are previouſ- 
ly prepared and diſpoſed to a ſolution, by the 


E interpoſition of another body, as a fixt alca- 


line ſalt, &c. Deſtilled vinegar will readily 
diſſolve copper, lead, iron; but, it would 
be raſh to conclude, that the ſame liquor 
will alſo diſſolve gold, ſilver, antimony, what- 
ever agreement we find between theſe bodies 

| Os | and 
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and the former. On the other hand, aqua 

fortis and aqua regia appear to be much of the 
ſame nature; and the former; by a very ſmall 
change, may be converted into the latter ; 
yea, further, they difſolve equally ſeveral 
bodies, as copper, iron, ſpelter, tinglaſs : 
yet, it would be erroneous to conclude, that, 
whatſoever body one of theſe liquors diſ- 
folves, the other would diſſolve the ſame; 
for aqua fortis diſſolves ſilver and not gold, 

and, vice verſa, aqua . diſſolves gold and 
not ſilver. 

IV. Tur ſolvent power of ſome liquors, 
with reſpe& to certain bodies, may be in- 
creaſed, diminiſhed or deſtroyed, by a very 
ſmall and almoſt imperceptible change of the 
liquors. 

I put two grains of gold into a drachm of 
ſpiritus ſalis marini, and ſet the glaſs on warm 
ſand; after ſome hours, I could obſerve no 
ſenſible change of the bits of gold, in colour 
or bulk, nor of the liquor: then I put into 
the glaſs, as cautiouſly as I could, one drop 
of ſpiritus nitri; after ſome time, I found 
the liquor had aſſumed a bright yellow, or 
golden colour, and the gold quite diſſolved; 

for there remained only a few white particles 
| at 
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at the bottom, Which were probably 862 
Thus the very ſmall addition of Spiritus nitri 
very much increaſed the ſolvent power of the 


ſpiritus ſalis marini. It is known, that ole- 


um vitrioli poured on quick-ſilver, and kept 
in the common air, or in a very gentle heat, 
does not corrode or diſſolve it; but, if they 
are brought to a heat exceeding that of boil- 
ing water, then the ſolution takes place. Mr. 
Boyle teſtifies, that, by his care to rectify or 
dephlegmate aqua fortis very much, he ren- 
dered it unfit to diſſolve filver. While aqua 


fertis is diſſolving copper with a briſk motion, 


if a little alcobol is poured in, che ſolution 


will be ſtopt. 


v. Som bodies which we know can be 
eaſily diſſolved in certain liquors, may be ſo 
changed by the fire, or other ways, that the 
ſame liquors will not afterwards diſſolve 
them. On the other hand, the fire renders 


ſome bodies fit to be diſſolved in certain li- 


quors which could not be difolved i in them 5 
before. 


Tux oil of vitriol, as 1 faid before, aff. 


| : ed by a proper degree of heat, readily 2 | | 
; nough diſſolves quick- ſilver: but when quick-_ 


filver i is, by 8 digeſtion in a moderate heat, 
deprived 


292 ESSAYS AND OBSERVATIONS 


deprived of its fluidity, and turned into a red 
cCalx, or has been firſt diſſolved in aqua fortis, 
and afterwards, by evaporation and calcinati- 
on, freed from the acid, and reduced to a 
red powder; if either of theſe red powders, 
I ſay, is digeſted with oil of vitriol, and made 
to boil, this liquor will not now diſſolve the 
mercury, or ſo much as change its colour. 
On the other hand, tho ſpir. ſal. mar. is not 
eſteemed a proper menſtruum of quick- ſilver 
in the immerſive WAY, but when applied to it 
in form of vapour in ſublimation; yet if this 
ſpirit is poured upon the red precipitate mer- 
cury, it preſently changes its colour to 
white, and quickly diſſolves it. Again, -ſpir. 
fat. mar, readily diſſolves clean and freſh-file- 
ings of iron : yet if theſe are frequently moiſt- 
ened with water, and by. trituration and cal- 
cination turned to a crocus ſp. ſal. mar. poured 
upon this, raiſes an efferyeſcence indeed, but 
does not ſeem to make a; ſolution; for the 
iron lies at the bottom not ſenſibly diminiſhed 
and the colour of the liquor is not changed. 8 
Some ores, a8 they are taken from the mine, 
tho they appear pretty rich and clean, yet will 
not readily diſſolve in the ſame menſtrua, 
Which are fit to diſlolye the pure metals, un- 
| | til 


PHYSICAL axp LITERARY. 293 


til the ores are roaſted, waſhed-and' ſmelted. 


The calces of lead and tin will more eaſily 
diſſolve in ſpirit of vinegar, than the thin 
plates or ſhavings of the ſame metals, - 


VI. Some liquors which diſſolve enen 
different bodies, while they perform the ſo- 
lutions, ſeem to act in a different manner up- 


on each body, require different helps, and 
diſſolve different quantities of each. 


Tuls is very remarkable in the action of 


oil of vitriol upon iron and quick-filyer : to 


make oil of vitriol diſſolve iron ſucceſsfully, 
it muſt be diluted with a quadruple quantity 
of water; when the clean fileings are put in- 
to this liquor by degrees, there ariſes a ſtrong 
ebullition and efferveſcence, with a conſider- 
able heat and thick ſteams of a penetrating ſul - 
phurous ſmell, which are apt to kindle and 
make a fulminating noiſe upon the approach 
of the flame of a candle; and, laſtly, one 
ounce of oil of vitriol thus diluted will diſſolve 


an equal weight of pure fileings of ſteel: but, 


when oil of vitriol is employed to diſſolve 
quick-filver, it muſt be ſtrong and well de- 
phlegmated; when it is poured upon the 
quick-filver, it raiſes no inteſtine motion or 
heat; it does not begin to corral. or diſſolve: 

the 
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the quick- ſilver, till there is ſuch a heat ap- 
plied, as will almoſt bring the liquor to boil, 
and even then the ſolution goes on ſlowly 
and quietly: laſtly, to diſſolve one ounce of 
quick-ſilver, it requires, at leaſt, three ounces 
of oil of vitriol ; and yet the quick-filver will 
not be Wen, ſuſpended i in this nen 
liquor. 

EEN water, tho' it diflolves all kinds of 
falts, yet it does not act upon all of them 
with the ſame eaſe; that is, the ſame quan- 
tity of water cannot diſſolve an equal quanti- 
ty of each ſalt, in the ſame time, or with the 


fame degree of beat; for an ounce of cold 


water will ſoon diſſolve half an ounce of 
falt of tartar; but half an ounce of crude 
tartar cannot be diffolved in leſs than ten 
ounces of water; and that quantity of cold 
water will make no ſolution until it is brought 


to boil, and continues to boil for ſome time, 


new water being added to ſupply the waſte. 


Even that compound ſalt, made of the fixt . 


ſalt and chryſtals of tartar, which, from its ſo- 
lubility, with reſpect to common tartar, gets 
the name of tartarus ſolubilis, requires little 
leſs than ten times its weight of warm wa- 


"ey " diſſolve it "wm 
| vn. SoME 
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VII. So bodies can be diffolved in li- 
quors of very different qualities, but in differ- 
ent proportions, with different helps, appeat-" 


ances and effects. 


Common ſulphur or its WP e diſſolve 1 
in any oil, but more eaſily, and in greater 
quantity, in a thick, mild, expreſt oil, than 


ina thin, hot, aromatic, diſtilled oil, When 


flowers of ſulphur are digeſted with oil of 


= olives, or lint-ſeed, it becomes a thick bal- 


fam; three ounces of oil will diſſolve one 
ounce of ſulphur ; and any ſmall part of ſul- 
phur which remains, has the appearance of 
melted ſulphur. But when the flowers are 
digeſted with =thereal oil of turpentine, ſix 


| ounces of oil will ſcarce diſſolve one of ſul- 


phur, and what remains is not like the ſul- 
phur 1 in the former caſe ; for, if the veſſel 
is cooled gradually before the balſam is pour- 


ed off, the ſulphur appears almoſt like nitre 


when it chryſtallizes, or a vegetating ſalt 
branched out into long ſlender ſtalks. Sul- 


phur like ways diſſolves in ſpirit of hartſhorn, 


but ſtill in leſs quantity, and with a ſmaller 
degree of heat. And. it is to be obſerved, 
that the unrectified or oily ſpirit will diſ- 


ſolve more ſulphur than the clear and pure 


ſpirit. 
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ſpirit. To make ſulphur ſoluble in water or 
ſpirit of wine,.it muſt be melted, then mix- 
ed and incorporated with a fixed alcaline 
ſalt, by which means it will moſtly diſſolve 
in warm water, and give a deep and mne 
tincture to ſpirit of wine. | 

Tux calx of lead, litharge or minium, dir. 
ſolve in diſtilled vinegar ; but more fully and 
quickly in aqua fortis diluted with fix 


times its weight of water. The ſolution of 


lead in ſpirit of ' vinegar, being evaporated 
flowly, to a due confiſtence, and then remo- 
ved to a cool place, never ſhoots-into fair di- 
ſtinct chryſtals ; but thickens, as it were, 
into a ſaline maſs, like coarſe ſugar, ſome- 


what moiſt ; and, with difficulty, can be 


brought to a tolerable whiteneſs : but the ſo- 
lution in diluted agua fortis, treated in the 
ſame manner, gives large, ſolid, ſhining 


white chryſtals, regularly ſhaped. The calæ 
of lead or minium will likewiſe diſſolve 


by digeſting or boiling in oil of olives or lint- 
ſeed; but as it diſſolves, it thickens into the 


conſiſtence of an unguent or plaiſter. 


Goo aqua fortis or ſpiritus nitri will diſ- 
ſolve about an equal weight of quick-filver, 
an me ſolution is performed with a great 
| commotion 


YE. 0 oo. 4 3 
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| commotion, heat, and thick red ſmoke: 


ſtrong oil of vitriol diſſolves ſcarce a third part 


of its weight of quick-filver, and the ſolution 


is made in a flow and imperceptible manner, 


and requires the aſſiſtance of a you exter- 


nal heat: 

Tux manner in which 1 acid of * fals 
is applied to quick-filver, in order to diſſolve 
and be united to it, is ſtill more extraordi- 


nary: there are two methods practiſed, but 


both depend on the ſame principle, and pro- 
duce the ſame effect. For either the quick-- 


filver is rubbed in a marble mortar with green | 


vitriol calcined to whiteneſs, decrepitate ſea - 
ſalt, and a ſmall proportion of dry falt-petre; 
till the quick- ſilver is extinguiſhed and diſ- 
appears, this maſs is put into a ſubliming glaſs, 
a gentle heat is made at firſt, and gradually 
increaſed; in the beginning ariſe white ſteams, 
if theſe are collected, they condenſe into a li- 
quor, which proves a weak aqua regia ; then 
there will ſublime a white. ſhining chryſtal- 
line body, which is a vitriol of quick-filver, 

and goes under the name of mercurius ſublima- 


tus corrofrous ; that the quick-filver is here 
diſſolved by, and united to the acid of ſea 
x ſalt, with a ſmall quantity of the-nitrous a- 


P p - Cid, 
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cid, is evident, becauſe the ſame materials, 
without the addition of quick-filver, proper- 
ly treated, yield a good aqua regia which diſ- 
ſolves gold. Or quick-filver is firſt diſſolved 
in aqua fortis, the ſolution is evaporated till 
there remains a white, dry, vitriolic body, 
which is to be mixed and rubbed with an 
equal weight of decrepitate ſea ſalt, and ſu- 
blimed as before: here likewiſe the acid of 
ſea ſalt, with a 1 of the nitrous, is join- 
ed to the mercury; ye one way of prepa- 
ring an aqua regia, is by pouring aque fortis 
upon decrepitate ſea falt, and drawing off a 
liquor by diſtillation, which is in effect done 
in this caſe, only the acid incorporates with 
the quick-filver into a vitriolic form. 
VIII. Tux ſolvent powers of certain men/{rua 
are not deſtroyed in the act of ſolution, but 
can be exerted on other bodies; and the nen- 
firua ſeparated from the diſſolved bodies, may 
retain or recover all their former qualities. 
- Tn1s property of ſeveral ſolvents, will 
be found to obtain, in many more inſtances 
than is commonly imagined. Many ſolvents, 
when 1 actually diffolving bodies, excite 
a ſtrong and remarkable efferveſcence, with a 
great expankion, W K Roy heat and 
\ ſmoke; 
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ſmoke ; and, after the ſolution, the liquors 


frequently acquire new qualities which were 


not con ſpicuous before, either in the ſolvents 


or in the bodies diſſolved: whence it is ge- 
nerally imagined, that, from this ſtruggle 
or action and reaction betwixt the bo- 


dies, the particles of the menſtruum are 


broken, their points hlunted, and their fi- 


gures changed, by penetrating into the pores 


of the ſolid body, by disjoining and dividing 
the parts very minutely. But, I ſhall en- 
deavour to make it appear, from experi- 
ments, that the active particles of moſt li- 


| z quors, employed as ſolvents, are extremely 


tenacious of their figure, bulk and denſity, 
at leaſt of the powers and properties. which 
depend on theſe, and conſtitute the particular 
marks and characters of theſe liquors : that, 
tho they have diſſolved ſeveral different bo- 
dies, have entered into many compoſitions, 


and have paſt thro a great variety of forms; 


yet, after all, moſt of them can be brought 
back to their primitive ſtate, and made to 
exert the ſame powers which they did at firſt, 
and again run thro all the ſucceſſive changes; 


ſo that it may be dan whether art can 


intirely 
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intirely change the nature of ſome of theſe 
ſolvent liquors. 

To begin with ſome familiar ebenes to 
confirm our remark. Water can diſſolve a 
certain quantity of any ſalt; yet, when it is 
fully impregnated with one ſalt, it will till 
diſſolve a portion of another ſalt, tho' not 
ſo much as the ſame quantity of pure water 
would do. From ſeawater, by evaporation and 
chryſtallization, are procured three diſtin& 
falts, beſides other ſubſtances, as the ingeni- 
ous Mr. Brown has obſerved, v:z. the muria- 
tic, or ſalt for common uſe, the bitter pur- 
ging ſalt, and a fiery calcarious ſalt, different 
from the other two; yet ſea water will 
diſſolve, at the ſame time, a pretty conſider- 
able quantity of ſeveral other ſalts, as ſugar, 
ſalt ammoniac, ſalt petre and falt of tartar; 
and, after it has diſſolved ſufficiently of two 
or more of theſe ſalts, it will, even then, 
diſſolve ſome more ſea ſalt, and ſtill more of 
the epſom or Glauber's ſalt. Hence, by the 
way, we find ſuch a variety of mineral or 
medicinal waters, impregnated . in various 
proportions, with different ſalts, vitriols, me- 
tals, earths, &c. The acid of ſea ſalt, which 
has diſſolved quick-filver, and chryſtallized 


with 
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| with it in the ſublimation of corrofive mercu- 

| ry, will diſſolve the metallic or reguline part 
of antimony into a liquor, called butyrum an- 
 timonii; and this will afterwards diſſolve 
gold. Diſſolve filver in aqua fortis, when the 
ſolution is finiſhed, add to it ſome crude 
ſalt ammoniac, in powder, and ſet the veſ- 
ſel in hot ſand; the filver will all fall to the 
bottom : then pour the clear liquor into an- 
other glaſs; this will be found a good aqua 
regia fit to diſſolve gold, regulus antimonii, 
c&c. There is another noted experiment 
| which evidently illuſtrates and confirms the 
{ remark. If fine copelled filver is diſſolved 
in proof aqua fortis, and the ſolution is di- 
luted with an equal quantity of diftilled wa- 
ter; it will continue clear and limpid, with- 
out any precipitation : if then a piece of po- 
liſhed copper is put into the ſolution, the 
filver falls gradually down, and the copper 
is diſſolved, as appears by the green colour 
which the liquor acquires in a little time. 

When the filver is all ſeparated, take out 
the remaining copper, and put in a piece of 
clean iron; the green colour goes gradually 
off, by the copper falling down, and the i- 
ron is diſſolved in its place: after allowing a 
| ſufficient 
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ſufficient time for the ſolution of the iron, 
and precipitation of the copper, put into 
the ſolution a piece of lime-ſtone; the agua | 
Jortis immediately works upon it with freſh | 
vigour : | laſtly, add ſome falt of tartar, or | 
oleum tartari, p. d; this precipitates the ſto- 
ney matter, and renews the efferveſcence. 
This ſeems to finiſh the work, and quite to 
| abſorb the acid, and deſtroy all its ſolvent 
powers: yet even here the acid only lurks 
and conceals itſelf by its ſtrict union with an 
oppoſite ſalt. But art can again produce it to 
view, and reſtore all its former powers. If 
in this proceſs, five or ſix ounces of ſpir. ni- 
tri, or aqua fortis, were employed in the be- 
ginning, and, after the laſt ſtep, the liquor 
is diluted with ſome more water, ſtrained 
thro brown paper, fully ſatiated with the 
alcaline liquor or ſalt, and then ſlowly eva- 
porated and chryſtallized ; there will be pro- 
cured 2 alt perfectly reſembling common 
flt-petre, in the ſhape of the chryſtals, ex- 
ploſive quality, and other marks. This, fa- 
ctitious ſalt-petre, then may be employed in 
place of the common ; and I diſtilled ſome 
 punces of a ſalt, made much in the ſame 
Way (for } imagine the intermediate ſeps 
will 
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will make no alteration) with oil of vitriol, in 
Glauber's manner, and obtained a ſtrong. 
ſmoking ſpirit, which anſwers all the cha- 
racers of Glauber's ſpirit of nitre, and dif- . 


ſolves the fame bodies; and therefore may 


run thro' the ſame courſe, over and over, 
without any change, unleſs that it may be 
gradually waſted, ſome part of it being a 


 fipated in every operation. 


I found the ſame thing bold! in other adhd 
liquors, as ſpirit of ſea ſalt, ſpirit of vinegar, 
the acid of tartar, &c. which I joined to al- 
caline ſalts, and recovered the acid by diſtil- 
lation. Theſe and ſome other experiments 


of the like nature, which I have not yet had 


leiſure to conſider in their full extent, I ſhall 
take another opportunity to lay before the ſo- 
ciety. In the mean time I * ene to 
make ſome | 


| Remarks on | Precipitation 


By precipitation is meant the parting or 
ſeparating the ſmall particles of a diſſolved 
body from the ſolvent liquor by means of a 
third body ſolid or fluid, which is therefore 


# called the precipitant. 


Turkr 


- THERE is indeed another manner of part- 
ing the diſſolved body from the ſolvent, which 
is ſometimes, tho' leſs properly, called pre- 
Cipitation ; when, by drawing off part of 
the ſolvent liquor by evaporation or diſtilla- 
tion, the diſſolyed body falls down gradual- 
Iy in proportion to the quantity of the ne | 
1 

I ſhall chiefs confider the "ry or more 
proper precipitation, in which there is both 
greater variety, and more difnoulty to account 


for the chan. 


. ee V Ata precipitations do not 1 — 
pen from the oppoſition of an alcali to an acid; 
but there are different means of precipitating 
different ſolutions. 

Ix is certain, from experience, that what» 
ever bodies are capable of being diſſolved in a- 
ny acid liquor, may be precipitated from it by 


an alcaline ſalt or liquor. On the other hand, 


any body that is diſſolved in an alcaline li- 
quor may be parted from it by the addition 
of an acid. This then is a pretty general 
method of precipitating: however this op- 
poſition of acid and alcali is. not the ſole 
cauſe of pee; ; for many metals and 

metallic 
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metallic ſubſtances diſſolved in their proper 
acid menſtrua, may be precipitated by other 
bodies that are not alcaline, ſome by plain 
water, ſome by neutral ſalts, natural or arti- 
ficial; ſome by another metal, ſome by an- 
other acid liquor; and, laſtly, ſome of theſe 
ſolutions may be precipitated in to or three 
different ways; of all which I ſhall give 
inſtances afterwards. / But further, acid and 
alcaline liquors are not the only ſolvents ; for 
water, ardent ſpirits, oils, and ſeveral com- 
pound liquors, neither acid nor alcaline, diſ- 
ſolve a great many different bodies, which 
likeways may be ſeparated from them by pre- 
cipitants of different qualities, Therefore an 
acid and alcali do not my concur to n 
a precipitation. e 
II. Tux weakening or allating ne | 
by a liquor ſpecifically lighter than the ſol- 
vent, is not the ſole cauſe of precipitation. 
Some who would account for precipitati- 
ons upon mechanical principles, contend 
that diminiſhing the ſpecific gravity of the 
ſolvent liquors is the cauſe of all precipita- 
tions: but this, altho' it obtains in ſome in- 
ſtances, yet, in many more, it will be found 
—— to experience. If any ſalt is diſſol- 
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ved in water, and if ſpitit of wine, «liquor 
ſpecifically lighter than water, is added to 
: "ow" ſolution; no precipitation will enſue. 
Wr ſilver is diſſolved in good aqua 

tj the ſolution” may be diluted with fair 

water to any degree you pleaſe ; yet the par- 
ticles of filver continue ſuſpended in the li- 
quor, tho rendeted ſpecifically lighter: 
whereas, when the thineſt and lighteſt parts 
of the ſolvent are carried off by evaporation, 

the filvet falls down., In the ſame manner, 
a = ſolution of quick-ſilver in aqua fortis, a ſo- 
lation of gold in agua regia; of lead in ſpirit 
of yinegar, and ſome other ſolutions of me- 
rallic ſubſtances, may be' diluted with ſiinple 
water without precipitation. Further, ſome- 
times a liquor ſpecifically heavier' than the 
ſolvent is added to the ſolution, whereby the 
ſpeciſic gravity: of the compound liquor is 

increaſed; yet the particles of the diffolved bo- 
dy are no longer fuſpended in it, but fall to 
the bottom, quite contrary to this hypothe- 
ſis. When roſin of jalap is diſſolved in high- 
ly rectiſied ſpirit of wine or alcohol, if water, 
which is ſperifically heavier than the ſpirit, 
is poured in; the reſinous particles can no 
longer be ſuſtained. * 9 corroſive 
LY | . mercury 


x E 


bella 
+ 


mercury 
common Water: upon pouring in oil of vitri- 


J K 


5 


can be diſſolxed in lime- water or 


ol, a very ponderous acid liquos the mercu- 
ry ſubſides. Coral diſſolved in ſpirit ↄf vine- 


gar, will be thrown down by the ame oil 
of vitriol. Theſe in 8 1 arri, new 
us to.ancther, remark... /.. } | 

III. SOME bodie diffolyed.in 0 ane. Leid li- 
quot mex, be Pr recipitated by another acid. 
To the two former examples . of this man- 
ner of precipitation, I ſhall add ſome others. 


Silver, diſſolved in agua ſorris, will be thrown 


down, if ir. ſal. narini is put into the 10+ 
lution: on the other hand, a ſolution of gold 
in agua r2gia, ſuffers a precipitation by the 
affuſion of ſpir. nitri. That corroſiue acid 
liquor, called hutyrun antimanii, is known 


to be a ſolution of the metallic part. of anti- 


mony in aqua regia: if We. pour into it. {fur 
nitri, after a pretty ſtrang efferveſcence, we 


ſhall, find a metallic powder at the bottom. 
IV... Somg metals diſſolved in an acid k 


duor, may be precipitated thence by ano- 
ther metal or metallic, ſtony or calcarious 


n 
ſubſtance, capable of being diſſolxed in the 
Skt eil a hi b e bet nels 
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Vue the head of ſolution, I had occa- 
ſion to adduce a well known inſtance; to 
ſhow that a menſiruum” having diſſolved one 
body, will ſucceſſively diſſolve ſeveral others 
in a certain order. I am obliged to mention 
the ſame again, as a confirmation of the pre- 
ſent remark. If pure filver is diſſolved in 
proof aqua fortis, and the ſolution diluted 
with gy water; the filver will be precipitated 
by copper, the diſſolved copper by iron, and 
that by lime-ſtone. This however is not the 
ſole inſtance of this way of precipitation: o- 
thers may be found. The ſublimate corro- 
ſive mercury may be Joftly looked upon as a 
ſolution of quick-filver in the acid of ſea 
falt, or aqua regia, brought into a chryſtalline 
or vitriolic form by ſublimation: when this 

cotroſive mercury is mixed with an equal 
weight of common antimony, and theſe 
rubbed together, left to moiſten in the air, 
and then diſtilled; there happen ſuch changes 
to this mixture, as evidently ſhow a real pre- 
cipitation of the quick-filver by the reguline 
part of the antimony; for the acid forſakes 
the quick-filver, and diſſolves the -regulus, 
which makes the hutyrum antimonii; and the 
Oey freed from the acid, is by the fire 
inco rporateg 


mw C9 WW ‚ 


| veral bodies of different qualities. 


chemiſtry to confirm this remark.” 
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e with the nne of antimony 
— a 4 Black powder like Arbiops minerals, 
Which may be ſublimed into the cinnaboris 
antimonii. ' Quickfilver diſſolved in aqua for- 
tis, may like ways be precipitated oy another 
metallic body, as Zink or biſmuth. | 11 5 
V. Somt' bodies diſſolved in their proper 
nenſtrua, may be precipitated thenee, 180 5 


Wr meet with a great many inftances in 


mention a few examples, in which "he Naur 
eſt variety obtains. Pure ſilver being diflols 


ved in good aqua Fortis, and the ſolution di- 


ſtributed into ſix or eight glaſſes, we may 
make as many precipitations by different pre- 
cipitants ; for ſolutions of ſea ſalt and crude 
falt ammoniac, ſpirits of ſea ſalt, vitriol and 
ſalt ammoniac, a fixt alcaline ſalt, or its lee, 
and a piece of copper, will, each of them 


ſeparately,” nike? a I eo the fil» 


vers. > net 2150 36101 
Quicker diflolved* in Aqup fortrs, 
may be precipitated by a ſolution of ſea ſalt, 
by a ſolution of crude ſalt ammoniac, by 
freſh urine, by ſpirit of Hale” 5c by 
fr tart. 11 J. and by zink. Sic n os 
|  RecyLvy 


ze ESSAFS-:ax OBSERVATIONS 


ReGvLivs of antimony: diſſolyed in aqua re- 
gia, ill be..pre — Sl WAtra, 10 
gp of. alt- e OY 


am lution, by different precipitants, wie 
fer from one ncht in ed femarkable | 
den 2 i 
Wurn either, a muri oof = galt, a 3 5 
on of ſalt ammoniac, or ſpirit of. {ca ſalt (for 
theſe three haye nearly the ſame effects) is 
put into a ſolution of ſilver; it becames milky, 
and, as it were, cruddled, and, at length, 
2 white poder ſubſides to the bottom: this 
powder being waſhed. with Mam water and 
dried, is ſoft and ĩimpalpable; its weight ex- 
ceeds. that of the ſilver diſſc olved, by more 
chan one fixth part. This powder 
much ſooner to | fuſion than flyer, but does 
nit recover che appearance or properties of 
chat metal; for it looks like a piece of yel- 
owiſh glaſs, ſemi-opaque and brittle, yet 
di ding a little, -whence it gets 
the name of luna curnea, or horny ſilyer; and 
= with great difficulty that it can be reduced 
in true Macon and ductile flyer. 
40 | Wury 
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Wins x plate of copper is put into a folu- 
tion of filver diluted, the furface of the ops 


per 18 immediately covered, a8 it were, with 
2 coat of ſilver; this becomes gradually 


thicker, and appears tufted; ſpungy and looſe: 
upon ſhaking the plate, large pieces of this 


cruſt falls off, which either riſe” to the top, 
or ſwim about in the liquor for a while; till 


diſcharging many bubbles of air, they grow 


heavier, and fall down i in forth of a white 
powder; the filver being in this manner ſe- 
parated from the liquor, then waſhed and 
dried, is nearly of the ſame weight with 
the ſilver diſſolved; and, when melted, runs 
into a lump of pure malleable ilver,” without 
any conſiderable lofs. © 1 "O78 
Ir an alcaline liquor, as Hir. ſal. — 
aci, or ol. tartari P. d. is dropt into a ſolution 
of ſilver, it excites a ſtrong ' efferveſcence, 


which will be renewed when more of the Al 


caline liquor is dropt in at intervals, until tlie 
acid is ſatiated; and there appears a white, 
bulky and frothy matter, which gridually 
ſubſides: all being thrown into a cap of 
brown paper, fitted to a funnel, and warm 
water poured in, the frothy. matter diminiſhes 
3 in bulk ; and there is left a 
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powder 
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powder of an aſh colour, which being dried, 
a alittle exceeds the ee, off he. e diſ- 
ſolved. > 

Tux eee of merciry ſhaw! Al 
a greater variety, at leaſt, as to their effects, 
being uſed as medicines. ' If ſea falt, diſſol- 
ved in a good quantity of water, is put 
into a ſolution of quick - ſilver in aqua fortis, 
it turns the clear and limpid ſolution turbid, 
opaque and milky ; at length the white mat- 
ter ſubſides, which being ſeparated | from the 
fluid, waſhed and dried, remains a very white 
powder, and a little exceeds the weight of 
the quick-ilver diſſolved: but it is to be ob- 
ſerved, that the muria does not precipitate all 
the mercury ; for the liquor, thus ſeparated 
from the white powder, is known to have the 
effects of a coſmetic or deterſive mercurial 
water; beſides if ol. tart. p. d. is dropt into this 
liquor, a ſmall quantity of a brown mercurial 
powder will be precipitated. - Phyſicians know 
that this white precipitate is a pretty active 
and briſk medicine, and produces greater ef- 
fects, eyen in a ſmaller doſe, than colomel, 
but is more mild and tractable than the merc. 
ſublim. corrofrous ; for, when this laſt is ſome- 


what he by Jpir. at. amman, it be- 
| comes 


* * 
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comes a medicine much of the ſame nature 
with the preceeding white precipitate. A ſo- 
lution of crude ſalt ammoniac, and ſpir. ſal, 


mar. have the ſame effects on the ſolution of 


quick-filver, as the muria has. 

Ir a little freſh urine is put intò a Ghition | 
of quick-filvet in aqua fortrs, there will like - 
wiſe happen a precipitation; but the powder 
is not white, but of a pink or fleſhy colour, 
it appears pretty bulky, and has acquired a 


| little additional weight. This precipitate is 


not uſually preſcribed by phyſicians ; but M. 
Lemery pretends that it is milder than the 


white, and only operates by ſtool. 


Ir would appear then, that, in many in- 
ſtances of precipitation, the particles of the 
diſſolved body are increaſed in denſity and 
ſpecific gravity; by reaſon that ſome parts ei- 


ther of the precipitating matter only, or of 


the compound, made up of the ſolvent and 


| precipitant, - are very firmly united to them, 


ſo that they cannot longer be ſuſtained-in the 
liquor. But, in other caſes, where the 


matter precipitated has acquired no addition 


of weight, no new or remarkable properties, 
and is eaſily reducible- to the native form of 
the body diſſolved there muſt be ſome o- 
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ther cauſe of precipitation, which may pro- 
bably be, that there is a greater affinity betwixt 
the precipitating body and the ſolvent, than 
betwixt this and the body diflolved ; whence, 


from the diſpoſition of theſe bodies to unite, 
they ſhake off, or drive away from them, 


the particles already joined to the ſolvent. 
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A 2 T; XI. 
Experiments on Neutral Salts, 3 of di 1 


ferent acid Liquors, and alcaline Salts, fat 
and volatile z bythe ſame. 


I a former meeting of ths ſociety 
(January 1738) I read ſome re- 


marks on chemical ſolutions; the laſt of 


which gave me occaſion to mention ſome ex- 
periments, in which I was then employed, 
but had not finiſhed : and therefore, at that 
time, I could not confider them in their full 
extent, or have a juſt view of all the conſe- 
quences that might be drawn from them. 

I now proceed to relate the experiments, 
and to obſerve how far they . be _—_ to 
extend our knowledge. 

I prepared a parcel of fr Aiticus or (as 
the Chemiſts are pleaſed to call it) regenera- 
ted nitre, in this manner ; I took two ounces 
of an extemporaneous fixed alcaline falt, 
made of equal parts of nitre and tartar; I 

_ difſolved 


June 7. 1739. 
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diſſolved this ſalt in warm water, filtred the 
ſolution, and poured into it ſtrong ſpirit of 


nitre, a little at a time, until the alcaline li- 


quor was perfectly ſatiated with the acid, 
which required one ounce and a half of the 
ſpirit of nitre. From this ſaline liquor, by 


evaporation and chryſtallization, I procured 
two ounces and a half of ſalt, when it was 


all collected and well dried. The chryſtals 
were lang, ſlender and priſmatical; the falt 


had a pretty mild and cooling taſte; and bits 
of it put upon a burning coal, made it ſpar- 


kle and give a bright flame. _ 
Wr may obſerye by the way, chat the 


compound ſalt exceeded the weight of the 
fixed ſalt by half an ounce or 240 grains; 


this additional weight it procured from the 


' ſpirit of nitre: therefore one ounce. and a 


half, or 720 grains of the ſpirit of nitre 
which I uſed, contain 240 grains of true a- 


cid, which is capable to ſatiate four times 


its weight of alcaline fixt ſalt. 
I put two ounces and a half of this facti · 


tious nitre into a ſmall glaſs retort, and pour- 


ed upon it one ounce of oil of yitriol, which 
immediately begun to raiſe an ebullition with 
heat and red! fumes ; a receiver was inſtantly 

: Joined 
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joined to the retort with paſte; the glaſs 


ſet in a ſand furnace, and the fire increaſed 
grad ually. After the operation, there was 


found in the receiver, a ſmoaking acid liquor, 


of an orange colour, which weighed one 
ounce, two drams, three grains: there re- 
mained at the bottom of the retort, a cake 
of white ſolid ſalt; which being diſſolved in 
warm water, the ſolution filtered, and part 


of the water again exhaled, ſhot into chry- 


ſtals ; and theſe being all carefully e eee 
weighed two ounces, twenty two grains. 


Tux ſpirit obtained in this manner was 
far „active, and conſtantly emitting red 


| fumes; it diſſolved ſilver, kindled with oil 


of cloves, and agreed in all other characters 


with ſtrong ſpirit of nitre. The falt which 


remained in the retort when purified and 
chryſtallized, no way reſembled ſalt· petre, 
or the ſalt employed in this operation, in the 
ſhape of the chryſtals, er or other pro- 
perties; for theſe chryſtals were polyhedras, 
having ſeveral triangular faces and ſolid 
angles; their taſte is rough, bitter, and 
ſomewhat aſtringent; they do not readily 
melt or ſparkle in the fire, as common or 
faQitious nitre-does, | afoot 4 

a '1 
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I made another factitious falt, by impreg- 
nating a ſolution of the ſame alcaline fixt ſalt 
with ſpirit of ſea ſalt, pouring it in by 
degrees, till there appeared no efferveſcence, 
and the liquor taſted briny, Four ounces 
and a half of this ſpirit were employed to 
fatiate two ounces of the fixt ſalt: when the 
two faline liquors were duly proportioned, 
there appeared, before evaporation, a great 
many ſmall grains of white ſalt at the bottom, 
which, as well as the liquor JON 
— had the true muriatic taſte, © 
Tux ſalt obtained out of this liquor, bad 
the genuine figure of the common ſea ſalt; 
but the chryſtals were ſmaller, more hard, 
white and opaque : the falt is not altogether 
fo pungent as what we commonly ufe ; but 
more agreeable and cooling, yet without any 
acidity. This falt, while moiſt, weighed 
two ounces, fix drams and a half; but, when 
well dried, and flightly  decrepitate, the 
weight was reduced to two ounces and two 
drams. I put this quantity of powdered ſalt 
into a fmall glaſs retort, and poured upon it 
two ounces of ſtrong ſpirit of nitre, which 
occaſioned an ebullition with heat and ſmoke, 
1 to the diſtillation, with a fire gra- 


dually 
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| lar: after it had been diſſolved in warm 
water, the ſolution filtered and cvaporated ; 
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dually increaſed ; when the veſſels were cool- 


| ed, I found in the receiver, two ounces four 
| drams and a half, of an acid li 
| faint greeniſh colour, which ſmoked much 


uor, of a 


when the veſſels were firſt disjoined ; but the 
fumes were paler and whiter than thoſe of 
ſpirit of nitre, and ſooner ceaſed, I put a 


| few drops of this liquor into a ſolution of fil- 
ver in aqua fortis; it made it white and crud- 
8 dled, and at length a white powder fell down. 


I poured a ſmall quantity of it upon a few 
grains of filings of gold; with the affiſtance 
of a little heat, the ſpirit pretty quickly diſ- 
ſolved it, leaving only a few particles at the 


bottom. From theſe characters I think we 


may conclude, that the acid liquor, produ- 


| ced in this operation, is a true aqua regia: 


I chuſe rather to call it ſo, than ſpirit of ſea 


| falt; becauſe I found it had a greater and 
| quicker effect in diffolving kicks the plain 


ſpirit of ſalt had, therefore it is. probable, 


| that a ſmall quantity of the ahtrous acid: has 
| accompanied the acid of ſea ſalt; 


THERE remained in the retort, a cake of * 
lid white ſalt, like melted nitre, or ſal prunel- 


there 
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there appeared many regularly ſhaped chry- 


ſtals, long, ſlender, and priſmatical, of the 


nitrous kind ; which being removed, and 
more of the moiſture exhaled, the chryſtals 


which formed were not ſo large nor ſo regu- 


larly ſhaped as the preceeding, but the whole 
appeared like a maſs of white ſalt coarſely 
powdered : however I could diſcover, among 
theſe chryſtals, ſome that had a quadrangu- 
lar baſe, but long ſides, like two cubes joined; 
others variouſly compounded or broken: e- 
ven this part of the ſalt had the cooling 
' nitrous taſte; and, part of it put upon a 
live- coal, ſparkled and excited a bright flame 
like falt-petre. / 
AGAIN, I took two: ounces of that d c 
alt, called tartarus ſolubilis, the preparation 
of which is very well known ; in this com- 
poſition, the native acid of white tartar, or the 
chryſtals of tartar, is impregnated with an 


alcaline ley, or of. tart. p. d. from the union 
. of theſe in due proportion, ariſes a mild 


neutral ſalt, which diſſolves more eaſily in 
water, than tartar or its chryſtals; whence 
it hath the epithet of ſoluble. I put two 
ounces of this preparation into a ſmall glaſs 
retort, and pounedk upon it one ounce of oil of 
vitriol, 
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vitriol, which raiſed a bubbling and efferveſ- 
cence. In diſtillation there came over fix 
drachms of liquor, of a browniſh colour, with 
a little oilineſs upon it: its taſte was ſowre, but 
diſagreeable and empyreumatic ; it had an un- 
pleaſant ſmell, but not very ſtrong or pun- 
gent; it efferveſced with alcaline falts fixt or 
volatile: in all which properties it agrees with 
the acid liquor drawn by diſtillation from 
crude tartar, which is commonly called its 
ſpirit, J obſerved, in diſtilling this mixture, 
that there came up ſotne volatile ſalt, but in 
very ſmall quantity, which ſpread itſelf upon 
the neck of the retort, in very fine and ſub- 
tile ramifications : the upper part of the bo- 
dy of the retort was ſullied with ſome thick 
black oil; and the ſaline matter at the bottom 
was of a dirty aſh colour, like tartar half-burnt. 
I poured warm water into the retort, and 
left it on hot ſand, to diſſolve the ſalt ; I found 
it neceſſary to paſs this ſolution through a 
filter, and there remained in the paper a good + 
deal of black earthy matter. The liquor was 
very acid, and had a vitriolie roughneſs, 
becauſe more oil of vitriol had been poured 
upon the tartarus ſolubilis than was ſufficient: 
to overcome the acidity, I dropt into the li- 
. | Ss - quor 
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quor ſome ol. tart. p. d. till the efferveſcence 
ceaſed ; and then, by evaporation and chry- 


ſtallization, I procured a ſalt, in every reſpec, 
like the 7artarus vitriolatus, as uſually pre- 


rox two ounces of the ſame fart. ſolubil. 


I poured one ounce of ſpirit of ſea ſalt, made 
after Glauvers manner; by diſtillation there 
was produced a liquor of the ſame kind, with 


that of the preceeding experiment. The re- 
maining falt indeed was not diſſolved nor 
chryſtallized ; but from its taſte, and by its 

_ precipitating a ſolution of ſilver in ag. fort. 
it appeared to be of the muriatic kind. 


AFTER this, I made an experiment on an- 


other neutral falt in which the acid of vine-. 
gar is united to the alcaline ſalt of tartar, 
which is commonly known by the name of 


tartarus regentratus. I took one ounce and 


an half of ſalt of tartar, and poured diſtil- 
led vinegar upon the dry falt at ſeveral times, 
| ſhaking the glaſs frequently, till fifteen oun- 
ces of the acid were employed: the veſſel 
was then ſet on a ſand-bath, and the liquor 
gradually inſpiſſated till there remained four 
ounces 27 grains of a moiſt, greaſy, falinc 


een of a browniſh colour, like coaric 
ſugar. 
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ſugar. I did not think it for my preſent _ 
urpoſe to beſtow more time and pains to 
bring this ſalt to a greater degree of white- 


neſs and dryneſs ; but I put it into a retort, 
and poured upon it one ounce and an half 
of oil of vitriol, diluted with three ounces of 


water: in diſtillation there came over near 
ſeven ounces of a thin limpid acid liquor, 
which, in taſte, reſembled diſtilled. vinegar, 
but was more ſtrong. | The ſaline maſs left 
in the retort being diſſolved in warm water, 


the ſolution filtred and evaporated, the chry- 


ſtals could not be diſtinguiſhed from the or- 
dinary tartarus vitriolatus in ſhape, e 
or taſte. 

To ſatisfy myſelf, that a volatile a 1 
ſalt or ſpirit may likewiſe be diſengaged from 
an acid to which it has been united, and re- 


| ſtored to its former ſtrength & qualities, I 


made the following experiment, I took eight 


ounces of that compound ſaline liquor, which 


is deſcribed. in our College diſpenſatory un- 


der the title of Spiritus Mindereri; it is made 
by pouring diſtilled vinegar upon volatile 


ſal-ammoniac, until the ſalt is diſſolved and 
ſatiated by the acid. This neutral ſaline li- 


quor, n. will not chryſtallize or co- 


aleſce 


324 ESSAYS any OBSERVATIONS 


aleſce into a dry ſolid falt, nor will the vo- 
latile a/cali ſeparate from the acid, by a ſim- 

_ ple diſtillation, but they riſe together. I put 
eight ounces of this ſpirit into a bolt- head; 
and, adding half an ounce of dry ſalt of 
tartar, I preſently fitted a Capitel and recei- 
ver to the body, luted the joinings, and ſet 
the veſſels in a ſand heat; in a little time a 
white volatile ſalt ſublimed into the capitel, 
which was ſoon waſhed down by a watery 
vapour into the receiver. This liquor being 
tried, was found equally ſtrong, pungent, 
clear and volatile, as the beſt ſpirit of ſal- 
ammoniac : the ſaline matter left in the bo- 
dy was of a greyiſh colour, ſoft and greaſy 
to the touch, and would hardly dry or chry- 
ſtallize, reſembling tartarus regeneratus. 

I need not confirm this by any further ex- 
periment, becauſe it is known to every body, 
that the volatile ſalt and ſpirit of ſal-ammo- 
niac are procured by adding a fixt alcaline 
falt to the crude ſal-ammoniac : now; as we 
can prepare an extemporaneous or artificial 
falt, by impregnating the volatile ſalt or ſpi- 
rit of ſal-ammoniac with the ſpirit of ſea falt ; 

we have no reaſon to doubt, but, by means 
| of 


PHYSICAL any LITERARY. 325 
of a fixt alcaline ſalt, we may again diſen- 


gage the volatile ſalt or ſpirit from the acid. 


Bur it may be of more importance to diſ- 
| cover what kind of acid is joined to the vola- 
tile alcali in the common or crude ſal-ammo- 
niac: for this purpoſe I made the following 
experiment. When all the volatile falt and 
ſpirit are drawn off from crude fal-ammoniac 
by the addition of a fixt alcaline ſalt and wa- 
ter, there remains a faline maſs; which, 
when diflolved in warm water, the ſolution 
ſtrained and evaporated, the chryſtals very 
much reſemble thoſe of ſea ſalt, in ſhape, 
taſte, and other diſtinguiſhing characters of 
that ſalt, eſpecially when it is well depurated 
and carefully chryſtallized. This falt, how- 
ever, has been dignified with the title of 
al febrifugum Sylvii. I put three ounces of 
it into a retort, and poured in one ounce of 
oil of vitriol, and as much water. In the 
diſtillation, the receiver was filled with white 
| fumes, which condenſed into a liquor of a 
pale colour, ſomewhat turbid at firſt, of 
which I had near three ounces. The liquor 
had all the appearances of the ſpirit diſtilled 
in Glauber's manner, from common ſea alt ; 
| and when ſome of it was dropt into the ſolu- 
tions 
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tions both of filver and quick-filver, it 
turned them both milky, and made a white 
precipitation. From all which I have no dif- 


ficulty to conclude, that the acid contained 


in crude ſal· mmoniac is of the muriatic kind, 
or the ſame which is produced from ſea ſalt. 
But, whence this acid ſhould proceed, is a 
matter of greater intricacy ; ſince we are aſ- 
ſured that no ſea ſalt is neceſſary to, nor em- 
ployed 1 in, the preparation of that ſal-ammo- 
niac which is brought to us from Egypt. 

Tas queſtion I ſhall not undertake to diſ- 
cuſs, as being foreign to my preſent purpoſe ; 
but ſhall ſubjoin ſome remarks on the experi- 


ments above related, or deduce ſome corol- 


laries which nn ne to ariſe from 


them, - | 


. Fg Tur e n as Zahoſe of vitriol, ni- 


tre, ſea ſalt, vinegar, &c. are ſaline liquors, 
or fluid ſalts, made up of the very minute 
particles of an acid ſalt, and a certain pro- 


: portion of phlegm or water. 


II. Tux particles of theſe acid ſalts cannot 


be brought to unite, among themſelves, by 


chryſtallization or ſublimation, ſo as to ap- 


any 2 a ſolid or dry ſalt: but 


they 
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they readily lay hold on the particles of cer- 
tain metals or ſemi-metals, calcarious or ab- 
ſorbent earths, or oppoſite ſalts, fixt or vo- 
latile, which ſerve them as a baſis; and, 
joined to e they e a . 5 
Nam | 

III. Wurx any of is 40 liquors are 
joined, in due proportion, to any alcaline 
falt, whether fixt or volatile; the particular 
acrimony and pungency of both, as to our 
ſenſes, and their power of diſſolving certain 
bodies, in 4 ſeparate ſtate, are quite deſtroy- 
ed, at leaſt, overcome 1 ee 7 
their union. 

IV. WHEN an acid be has diſſolved a 
metallic body, and is united to it; the ſolution 


and the vitriol made of it, are frequently 


more acrid and corroſive, with reſpect to the 
human body, than the acid*by itſelf. I do 


not affirm this univerſally: but we have in- 


ſtances of it in the ſolutions and vitriols of 


filver, quick-ſilver, copper, antimony. 


V. Wurx the ſpirits of nitre or ſea falt 
are joined to ſalt of tartar, or pot- aſh, and 


chryſtallized; the chryſtals aſſume the pecu- 


liar ſhape, and moſt remarkable properties 
of the natural ſalt, from RY the acid ſpi- 
rit 
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rit was originally produced. Conſequently 
there appears to be ſome affinity betwixt the 
native fixt baſes of theſe ſalts, and the fixt 
falts of plants. 

VI. Tur artificial vitriols compounded of 
the fame acid ſpirits and metallic particles, 
do not reſemble the original ſalts; but the 
vitriols of different metals, or metallic bo- 
dies, have different ſhapes, tho' oy are Jolie 
ed to the ſame acid ſalts. | 
VII. Tux acid ſalts, tho' combined with 
the alcaline, into mild neutral ſalts, yet are 
not ſo changed by this union but, when they 
are again artfully disjoined, they may exert 
the ſame powers and produce the fame ef- 
ſects as before their union: therefore we may 
. conclude, that the figure, bulk, and denſity 
of the acid particles are not changed tho 
the liquors may differ ſome what in ſtrength 
from the greater or ſmaller proportion of 
phlegm, or water eee e che real a- 

cid. 

VII. Ons acid which has been wited to 
an alcaline ſalt may be ſet at liherty, or ex- 
pelled from its cohefion with the alcaline 
falt, by another acid of a different origin. 
But this does not happen indiſcri 


iminately ; 
for 
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for the oil of vitriol expels any other acid, 
but cannot be diſlodged by any of the reſt, 
A volatile alcaline ſalt is expelled from its 
union with an acid, by a 1 ener but not 
contraryways. t en B 


General Scholium x6 ; 


"Wai can — 5 no 3 — . of a folid, or 
conſiſtent body in general, as diſtinguiſhed 
from a fluid, than that the parts of a ſolid 
cohere together by ſome power, Which re- 
tains the particles in their ſituations, with re- 
ſpect to one another, and makes them to 
reſiſt their ſeparation. or diviſion, till that 
power is overcome by a ſuperior force. 

WHEN wie obſerve that a certain fluid, as 
water, poured upon a hard ſolid body, as a 
lump of ſalt-petre, in ſome hours, makes 
ſuch a change upon the lump, that it whol- 
ly diſappears, if the glaſs is ſhaken a little, 
that is, the ſalt is divided into particles, ſo 
ſmall, that they eſcape our ſight, and are 
equally diſtributed through the liquor, and 
ſuſpended in it; when we obſerve. this, I ſay, 
we cannot but conclude, that the particles of 

» T £ | water 
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water are endued with a power capable to 0- 
vercome the force by which the particles of 


| falt-petre cohered with one another. 


Ir a known quantity of cold water has 
diſſolved as much ſalt- petre as it is capable to 
hold, in this ſolution the water is to the ſalt 
as 5+ to 1; (in ſcalding water the pro- 
portion is as 4 to 1). If then + of the wa- 
ter is waſted by evaporation, many of the 


ſmall particles of nitre being brought into 


contact, join together, and form chryſtals in 
ſhape and other properties reſembling the 
nitre which was diſſolved in the water. It 
follows, therefore, that the particles of nitre 
mutually attract one another, when the inter- 
poſing matter is removed, the diſtance betwixt 
them very much diminiſhed, and no ſuperior 
power acting upon them; and, when in 
contact, they cohere with a certain degree 


of force. Again, it appears, that the par- 
ticles of water do attract the particles of nitre 


more ſtrongly than theſe laſt attract one ano- 


ther; and, conſequently, overcome their 
coheſion, and ſuſpend their mutual attraction. 
Laſtly, it is evident, from the above appear- 
ances, that tho the parts of nitre which 
ſwim in the water are ſo ſmall, that they 


are 


* 
p 
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are not perceptible ſingly, even when'viewed 
thro a pretty good lens; yet they muſt be 
ſimilar to one another, and retain n oe 


ties of real nitre. 


LET us next conſider the a of an- 
other liquor, upon the ſame ſalt-petre, 
Ix oil of vitriol is poured upon a parcel 
of nitre, there happens likewiſe a ſolution, 


but with appearances different from thoſe in 


the former ; for this is accompanied with a 
conſiderable inteſtine motion and expanſion, 
ſmoak and heat, and produces a much great- 


er change on the nitre : for, by the help of 


external heat and cloſe. veſſels, there riſe 


from the mixture copious red ſteams, which 


are condenſed into a corroſive acid liquor, ve- 


ry active and volatile, and there is left a 
white ſaline maſs, no way reſembling nitre. 


From what has been ſaid formerly of 


this experiment, it appears that the oil of 
vitriol makes a more minute and ſubtile di- 
viſion of nitre than what ſimple water can 


do; that the fluid acid falt of the oil of vi- 
triol attracts one part of each real particle of 


nitre, vig. the fixt and alcaline baſis, while 


this ſame vitriolic acid ſeems to repell another 


08 of nitre, that is the acid and volatile 


2 part, 


332 ESSAYS any OBSERVATIONS 


part, which attracts, or is attracted by the 
phlegm or watry part of the mixture, is ea- 
ſily raiſed up in vapour by heat. and turned 
into a ſaline acid liquor. | 

1r may be juſtly avoſtioned, 1 this 
is an ultimate diviſion of nitre, or a ſeparation 
of it into its moſt ſimple principles or firſt e- 
lements. It is very hard to find an experi- 
ment that can give full ſatisfaction in this 
point; for there are certain bounds ſet to 
art, as to the diviſion of bodies: but if that 
part of nitre, which unites with the acid 
of vitriol into a neutral ſalt, is the ſame with 
nitre fixt by deflagrating with char- coal; or 
if it is no other than that ſalt Which can be 
extracted from the remains of the diſtillation 
of nitre with bole; then we have ſome rea- 
ſon to conclude, that this part of nitre is not 
a ſimple elementary matter: ſince fixt nitre 
can, by frequent ſolutions and fuſions, be ſo 
changed, that Anlass of it will remain, but a 
mere earth. 

Many of the logon kh uppen in 
chemiſtry, are of the firſt kind, that is, the 
ſolvents act no other ways upon their proper 
objects than water does upon nitre or any o- 
erke ſalt, by unn the coheſion of the 

larger 


* 
L 
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larger particles which compoſe the body, 
without reſolving the aL into nes 25 


| mary elements, 


WHEN ſpirit of nitre . or aqua rms is 
poured upon pieces of filver, the appearances - 
plainly point out that there is an attraction 


betwixt the particles of the ſolvent and the 
ſilver, and that there is likewiſe a repulſion 
of the particles already diſſolved from 
ſilver, to make way for the application of new 


particles of the ſolvent to other parts of the 
filver ; for there is a remarkable motion and 
agitation in the liquor, the ſurface of the ſil- 
ver ſoon becomes rough and diſcoloured, air 
bubbles are formed upon it, which ſoon fly 
off, and a conſtant ſucceſſion of theſe ariſe, 
break and diffuſe themſelves: if a little of 
this liquor is carefully taken off from the 


| top, even before half the ſilver is diſſolved, 
and dropt into a mwria of ſea ſalt; it will 


give evident marks that it contains a portion 


of ſilver. When all the metal is diffolved, 


the ſolution becomes clear and limpid, and 
all is at reſt. 'Theſe things evidently ſhew, 
that ſuch metallic particles as are freed from 


their coheſion by the ſaline parts of the nen- 
Tn recede with them from the ſilver, 


and 
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And d are ſucceeded by other acid particles 


to perform their part of the operation, until 
all the parts of the ſolvent are equally char. 
ged with particles of filver. 

Tux attractive force between the faline 
particles of the ſpirit of nitre and the filver, 
muſt be ſuperior to the power by which the 
particles of ſilver attract one another; for it 
diſſolves their coheſion, ſeparates them, and 
keeps them ſuſpended in a fluid which has 
only about one tenth part of the ſpecific gra- 
vity of ſilver: yet theſe particles, thus ſuſpend- 
ed, differ in nothing, when freed from the 
acid, but bulk from granulated ſilver or the 
bits rubbed off plate by a fine file. That 
this power of attraction between the particles 
of ſpirit of nitre and thoſe of filver muſt 
be very great, will appear, if we conſider, 
firſt, that it requires a very great heat to melt 
filver ; but this melting is nothing elſe, than, 
by the force of fire, to overcome the coheſi- 
on among the particles of ſilver, and bring 
the maſs to a ſtate of fluidity, ſo that the par- 
ticles may eaſily move and ſlide one upon an- 


other while that degree of heat laſts; but 


ſpirit of nitre produces the ſame or'rather a 
greater * In the next place, tho ſpi- 
4h 
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rit of nitre is of itſelf pretty volatile, yet, 
when it has diſſolved ſilver, the ſaline parts 
adhere ſo firmly to the metallic, that a very, 
ſtrong degree of heat is required to ſeparate 
them; for, if a ſolution of ſilver is ſet in a 
heat that would make water boil, the light 


and watry parts indeed fly off, but afterwards 


the evaporation goes on flowly, unleſs the 
fire is conſiderably increaſed; and, after ſe- 
veral hours, the matter has ſtill the appear- 
ance of a very moiſt ſalt, which is very cor- 
roſive, and, in bulk and weight, greatly ex- 
ceeds the ſilver that was diſſolved. When 
the ſand- heat can make no further change on 
the maſs, put it into a crucible, and ſet it in a 


N pretty briſk and clear fire: this expells the re- 


maining moiſture and ſuperfluous acid; after 
this the matter melts like wax, and, when 
cold, is turned to a hard ſubſtance; the 
cauſtic quality of which, the increaſe of 
weight above that of the filver, and its apt- 
neſs to moiſten, ſhew, that; after all the heat 
which the maſs has ſuſtained, there is till a 
good quantity of the ſaline part of the ſpirit 
of nitre intimately incorporated with the fil- 
ver, Now, when a piece of this hard ſtony 
e is * upon a ne of well kindled 

char-coal, 
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char-coal, and blown a little, it makes an ex- 
ploſion with a ſparkling and flame, like a 
piece of common falt-petre; the ſaline mat- 


ter is conſumed or turned into flame or ſmoke, 


and the pure ſilver is left on the coal. By 


the way, this may be ſome ſort of proof, 


that the volatile acid part of nitre is not more 
a nie cle matter than is the fixt 


Nor wWirksran pr N yy gig "1 e 
Wenn concerning the ſtrong attraction be- 
tween the particles of ſpirit of nitre and thoſe 
of ſilyer, and the difficulty of ſeparating 
them by the force of fire; yet, if a piece 
of clean copper is put into a ſolution of ſilver 
in ſpirit of nitre, the ſaline particles moſt 
readily ſhake, off the ſilver, and diſſolve the 
copper; which ſhews that the particles of 


copper have a ſtronger attractive. power, with 
reſpect to the ſpirip of nitre, than the parti- 


cles of ſilver have; which difference of at- 
traction will probably ariſe from the different 


bulk, figure or denſity of the particles of the 


7 metals, the acid being the ſame. The 
ſame thing, may. be ſaĩd of i iron, Zinc, chalk, 


volatile alcaline ſalt and fixt ſalt, each of 
"which attract ſpirit of nitre more ſtrongly 


than 
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than ſilver does, and the laſt more than __ 
preceeding: 
Hers then we have: A | ſeries of bodies 
from ſilver to ſalt of tartar, whoſe attractive 
powers, with reſpect to the ſame ſaline li- 
quor, are continually increaſing; but, whe- 
ther uniformly or in any certain proportion, 
is not eaſy to determine: there may be found 
a body which attracts the acid of nitre more 
than the firſt, and leſs than the ſecond, and 
ſo thro” other degrees; which can only be 
| aſcertained by a great variety of trials. 
As the ſalt of tartar, or any ſtrong 
flxt alcaline ſalt, is the ſtrongeſt attracter of 
the nitrous acid, and throws down or Aepa- 
rates any other body that has been diſſolved 
in it; ſo it likeways attracts every other acid, 
and disjoins it from whatever it has diſſolved: 
therefore we may conſider that ſalt as a ſtand- 
dard whereby to compare the ſeveral attractive 
powers of the different acid liquors, But it 
is certain, from the experiments that have 
been related, that, if three parcels of the fame 
fixt alcaline ſalt, are joined to the three dif- 
ferent acids of nitre, ſea ſalt, and vinegar, and 
if oil of vitriol is poured upon each of theſe 
faline mixtures or compound ſalts; the vitri- 
Um olic 
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olic acid will attract, or be attracted more 
ſtrongly by, the alcaline ſalt than the other 
acids, which will be driven from their places; 
and the acid of vitriol will be fo firmly united 
to the fixt ſalt, that no other acid or known 
body is capable to ſeparate them. 

Asa, If ſpirit of nitre is poured upon a 
compound faline liquor, or ſalt made of ſpi- 
rit of ſea-ſalt and ſalt of tartar, and upon an- 
other made of ſpirit of vinegar and the ſame 
ſalt of tartar ; the ſpirit of nitre, by its ſuperi- 
or attractive power, will join itſelf to the al- 
caline ſalt, and drive away the other acids; 
but is not able to reſiſt the till greajer force 

of the vitriolic acid. 

LasTLy, If ſpirit of ſea-ſalt is 1 up⸗ 
on a compound of ſpirit of vinegar, or any 
other vegetable acid and a fixt alcaline ſalt; 
this will be more ſtrongly attracted by the 
acid of ſea- ſalt, than by the vegetable acid 
which will be expelled: but the ſpirit of ſea- 
ſalt may likewiſe be n by the acids of 
vitriol or nitte. 

I moſt ſolutions, a, 0d cher 
operations by which the texture of bodies are 
much changed, there are ſome appearances, 


ſuch as an pee and bubbling, the pro- 
duction 


matter, to ſome adhering more looſely, to o- 
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duction of an elaſtic fluid like air, and a com- 
motion ſo great, as to produce ſome remarkable 


degree of heat, and in ſome caſes ſmoak and 


flame: which appearances, I ſay, plainly diſ- 


cover, that the ſmall particles of bodies are 
endowed with ſome very active powers, ca- 


pable to introduce certain motions tending to 


union or disjunction, attraction or repulſion! 

THAT many parts of matter are endowed 
with an attractive power tending to union 
and coheſion, may be deduced: from the in- 
ſtances already mentioned: and many more 
might be brought from occurrences in che- 
miſtry to confirm the ſame. That other 
parts of matter are endowed with an elaſtic 
or repelling force, may be concluded from 
the properties of air and light, demonſtrated 
by the greateſt philoſophers of the laſt and 
preſent age. The curious experiments of 
the ingenious Dr. Hales,” in his Analyſis of 
the air, and the ſurpriſing experiments on 
electricity now ſo much in vogue, may 
ſatisfy us, that particles of the ſame nature 


and qualities with thoſe of air and light, may 


be joined to particles of a groſſer nature 
and attractive quality, in various maſſes of 


thers 
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thers more firmly connected. For ſome 
time they may lie concealed without mani- 
nifeſt motion or action; their repelling or 
elaſtic power being overcome or balanced by 
the attractive force of the ſurroundin g cor- 
puſcles, till by certain concurring circum- 
ſtances, as external motion, heat, moiſture, 
the addition of other matter, &c, the attra- 
ctive force is diminiſhed, or the repelling in- 
creaſed ; then they are rouſed; as it were, 
into action, and diſcover themſelves by great 
and remarkable effects, in changing the tex- 
ture of the maſſes to which they were united. 


Such changes we daily ſee happen in fermen- 


tations, putrefactions, efferveſcences, ſoluti- 


ons, accenſions, exploſions, &c. 


Theſe principles of motion in matter, are 
not the vain fictions of men merely ſpecula- 


tive in philoſophy, but evidently deduced 
from obſervations and experiments on a great 
variety of bodies in many different circum- 
ſtances ; and every one who reflects upon 


the moſt ordinary occurrences in the works 
of nature and art, will be convinced of the 


exiſtence of ſuch cauſes, and find that they 
are ſo univerſal and unalterable, that they can 


only be referred to the firſt cauſe, that is, to 


ART: 
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ART. XII. 


Experiments and Obſervations upon the Vartfell 


Spa, made at Moffat 1750 and an Ac- 
count of its Medicinal Virtues, ſo far as they 
have hitherto been diſcovered from experience; 
by WILLIAM HorsEBuRGH, M. D. 


HIS Spaw ſprings from the Hart fel 
mountain, about three miles north of 
Moffat ; ; and is commonly called Williamſons 
water, from Mr. John Williamſon, who diſ- 


covered it in 1748, and who has been at a 


good deal of pains, and ſome expence, to 
make it acceſſible, by mending the road, 


| clearing away the dirt about the ſpring, 


and fitting it with a ſpout, | that it may be 


more conveniently taken up. 


The water on which I a 3 


experiments, had been taken up three or 


four days from the ſpring, and was contained 
in bottles well corked and waxed; ; It was ta- 
ken up on the 26th of Aug after, a er 
rainy ſeaſon. 
1. Ir Was e —— — D oY 
2, IT 
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2. IT had a ſharp, aluminous, ſtrong cha- 
lybeate, and ſtyptic taſte. 

3. IT curdles with ſoap. 

4. Irs ſpecific gravity to that - Annan ri- 
ver water (which is eſteemed the beſt water 


they have hereabout) is, as four ounces five 


grains, to four ounces eleven grains. 
5. By ſhaking it ina vial, or mixing it 


with tartiſh wine and ſugar, it gives no ſigns 
of its containing a ne; more than river- 


water. 
6. Wurx boiled with an equal quantity of 


new or ſweet milk, it Hoes not curdle the 


milk. 


F. Wirn ß of nales, it Week a faint 
green. 

8. Wiru powder of * it preſently be- 

came blue; and turned gradually darker, 

till it became-of -a deep purple, and then of 

an ink-colour: it does the like with an in- 


fuſion of tea, tho' not in the ſame degree as 


with the galls, 


9. Wuex oleum vitrioli, ot Piritus dim, 
is dropt i into it, no efferveſcence, or change | 


of colour, is produced. 
10. W1TH oleum tartari per deliquium, it 


gathered, 


SB. © wa 


made no efferveſcence ; but light green clouds 
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| gathered, and were ſuſpended, in the mid- 
dle of the water; and a great number of 
| ſmall air-bubbles, like particles of quick-fil- 
ver, appeared adhering to the bottom of the 
| glaſs, to its ſides, and upon the ſurface of 
the water; multitudes of the like air-bubbles 
were intermixed with the green clouds: after 
ſtanding about an hour, a great many of the 
air-bubbles diſappeared, and the clouds in the 
middle of the water grew thicker, and of a 
| darker green, and afterwards precipitated. 
11. An aqueous ſolution of ſaccharum Sa- 
| turn, turned it a little whitiſh, but not ſa 
much as it did the river-water; and much 
| leſs than it did the river-water, when there 
was a very little ſea ſalt diſſolved i in it; in all 
| theſe three trials, a white powder panne 
| ted. 
12. Ox September iſt, 1 . a chen or 
Engliſb quart of this water into a clean, white, 
ſtone- bowl; and covered it wich a pany: * 
paper, to keep out the duſt. | 
Ox the ad, there was. ee a won 
powder, like brick-duſt; and, on the ſurface 
of the water, there were uy Mg. 
. of a rn colour. 


F 
* 1 
* 
7 
488 t 1 7 N 
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On the 3d, there was more of the brown- 


3 im powder at the bottom; all the parts of the 


bowl, which were covered with the water, 
were tinged yellowiſh; a pellicle covered the 
ſurface of the water, and all the n : 
were gone. 


O the 6th, . as os taſte i 


was pretty ſtrong, but the chalybcate taſte 


much weaker; there ſeemed to be no more 


of the browniſh powder at the bottom than 
there was on the 3d; the yellow ſubſtance 
that adhered to the bowl was alſo thicker, 
and had a ſmooth oily look; the pellicle- on 
the top had now acquired the thickneſs of 
writing paper; it was eaſily taken up, as it 
adhered to any thing put into it, and was ofa | 
golden colour: I took up as much of the 
water as filled a wine glaſs; and, with pow- 
der of galls, it immediately ſtruck a blue. 

O the 13th, the ſharp aluminous taſte 
ſtill remained ſtrong, but the chalybeate was 


ſcarce to be diſtinguiſhed ; the quantity of the 
_ precipitate, and the pellicle on the top, were 
much the ſame; but the yellow ſubſtance, 


adhering to the bowl, was rather more : into 


aglaſs of this water, I dropt ſyrup of violets ; 


it turned of a faint green: to another glaſs 
5 of 
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of the ſame, I put powder of galls; it im- 


| mediately ſtruck a blue tincture, but not o 


deep as on the 6th. 
On October gth, ir had a more alin 


| taſte, than the freſh'Spaw water; the chaly- 


beate taſte was ſcarce to be diſtinguiſhed; 


the precipitate, yellow ſubſtance adhering to 
the bowl, and the pellicle on the ſurface, 
much the ſame as on the 13th .; the wa- 


ter was as limpid as on the firſt day; ſyrup of 
violets changed its colour to a deeper green 
than before, and, with powder of galls, it 
immediately gave a blue tincture. 


13. I boiled a chopin of this Silo 88 | 
bow clean tin pan, till there remained of it 
only one fourth part; it turned of a yellow- 


1h colour and was muddy: when this was 
cold, and the okry flakes precipitated, it had 
a harſher and more aluminous taſte than the 


_ freſh Spau water, or than that which had 


been ſo long expoſed to the air (12.). 1 a 
glaſs of this I put powder of galls; 

changed very ſlowly, and, after it had ſtood 
about eighteen hours, it exhibited a faint blue. 


14. In a clean tin-pan, over the fire, Le- 


vaporated a chopin of the ſame Spam water, 


til] there remained only about one ounce and 
„ 85 a 
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a half; this I immediately poured into a China 
tea - cup, and, when cold, filtrated it: the fil- 
trated liquor was clear and limpid, and had a 
| ſtrong chalybeate taſte ; this was evaporated by 


a ſand- heat, ina wide-mouthed glaſs ; there 


was left a falt of a whitiſh-brown colour, 
which had an aluminous, and ſtrong chaly- 
beate rough taſte. The whitiſh-brown co- 
lour of the ſalt was owing, I believe, to its 
having been a little ſcorched at the bottom 
of the glaſs; for, when I afterwards gently 
exhaled the water before the fire, the ſalt 
was of a pure white. 

15. A little of this alt 4s into a glas of 
water, made the water of a yellowiſh co- 
| Jour; and, in a little time, it began to ſepa- 
rate into ſmall yellowiſh coloured flakes, which 
growing gradually larger, and thicker, pre- 
cipitated; after ſtanding a night, the water 
was quite clear, with a few detached, ſmall 
_ flakes, floating cloſe to the ſides of the glaſs; 
the water had the original. taſte of the mw: 
but rather ſtronger. 

1 poured off the clear water, half into 
one glaſs, and half into another: into the 
firſt poured off, which was the cleareſt, I 
dropt ſyrup of violets; after ſtanding a little, 
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it gave a faint green tincture: to the other 
half, I added powder of galls; it flowly 


| changed to a violet colour, then to a purple, 
| and, after ſtanding all night, it was of a ve- 


ry dark blue, inclining to black: into the re- 


maining water, with the ſediment, I dropt 
ſyrup of violets, and ſtirred all about; it 


cauſed a tincture of a deeper green than the 


| clear water: all theſe three mixtures, which 


did not exceed an ounce and a half, I pour- 
ed into a chopin of common water; and 


| the whole became of a deep violet colour. 


16. Tuis ſalt, after ol. tartari p. d. has 


been dropt upon it, and then diſſolved in 4 


little water, yields a deep green. | 

17. Tux falt of this Spaw, after it is 
burnt on a hot iron, exhibites the like phe- 
nomena (1 5), and 1 loſes its aluminous | 


taſte. 


18. Tars ſalt turned moiſt and bubbled on 
a hot iron ; and, when calcined in a crucible, 
it became of a purple colour, exactly like 
that of the vitrioli Martis calx rubra; and 
there was a manifeſt attract ion of ſeveral of 
its particles by the magnet. ' 
19. NE1THER the falt nor earth of this 
Sau, make any effcrveſcence with ſpiritus 
vit rioli, 
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vitrioli, oleum vitrioli, or oleum tartari, p. d. 
when by themſelves, -or when diluted with 
water; nor does the ſalt emit Oy fumes with 
ol. vitrioli. 

20. A glaſs of this water, into which 
ten gutts of ol. tart. p. d. were dropt, and 
another glaſs of the ſame water, turned, with 
powder of galls, to a faint violet colour ; be- 
ing mixed together, produced exactly the co. 
lour of old red partie: 


| Experiments made on ah Jame Spaw Water, 
taken up October 12. 1750, after fre 
or fix Weeks of dry Weather. 


21. The ſharp aluminous taſte was ih 
weaker, and the chalybeate ſtiptic taſte eat 
to be diſtinguiſhed. 

22. WIr ſyrup of violets, even ah 
ſtanding all night, there was a little, and but 
very little, tendency to green. | 

23. WiTn ol. vitrioli, no efferveſcence, of 
change of colour. 

24. WirTn ol, tart. p. d. no Media: 
but the like clouds appeared as (10), tho 
in ſmaller quantity, and of a yellow colour, 
with ſcarce wy green; 


25. With 
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25. W1Tx the ſolution of ſaccharum Sa- 
turni, it gave a little milkineſs, but ſcarce to 
be diſtinguiſhed. 

26. Wi rn powder of galls, it changed 
very ſlowly; and, after ſtanding a night, it 
exhibited but a faint violet colour, ſomething 
inclining to purple. 

27. A chopin of it, evaporated i in a FUR 


tin-pan, yielded a very white faline ſubſtance, 


of a ſharp, lupus, chalybeate and ſtip- 
tic taſte. | 

28. A chopin of cis Spaw water, taken up 
from the ſpring, after a long rainy ſeaſon, 
yielded of ſalt, nine grains; and of earth, 


ſomething more than one grain: the like 


quantity taken up after three weeks of dry 
weather, gave of ſalt, but ſeven grains ; and 
of earth, about half a grain: the like 


quantity taken up, after between five and fix 


weeks of dry weather, afforded of ſalt, on- 
ly five grains and a half; and of enn. a- 
bout a quarter of a grain. 

29. THERE is another ſpring, 8 forty 
foot from this, which ſeems to be of the 
ſame kind; for it has the like taſte; and, 
with ſyrup of violets, powder of galls, ol. 
Vitriol, ol, tartari, p. d. and the ſolution 

| of 
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ſaccharum ab e it exhibites the like e Se. 
nomen s. 


From the preceeding Experiments we may oh. 


Serve, 


1. Tur this Show contains 2 principle 

of iron, which is volatile; for its chalybeate 

quality is much weakened by boiling, (13), 
or even by Aer TO for ſome time to 
the air (12). 

2. Ir contains an jron-principle, hich 
is fixed; for its chalybeate quality is not in- 
tirely deſtroyed, by being expoſed to the air 
(12), nor by hoiling (13), nor by evapora- 
tion to a dryneſs (14, 15), nor by burning 
the re/duum (17); and, when its ſalt is cal- 
cined a e time, it is bac ng 
magnet (18 {41 
3. Ir ſeems, 17 bang green with ſyrup 
of violets, to contain an alcaline principle, 
which is like ways fixed; for neither by be- 
ing expoſed to the air, nor by evaporation 
to a dryneſs, nor by burning the None; 
does it loſe this quality” 

As neither the water nor its ſalt or earth, 
make the leaſt viſible efferveſcence with ſpi- 
ritus, or ol. vitrioh, either by themſelves, or 
when 
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when they are diluted with water; ſo, it may 
be ſaid, that it contains no alcali, and that 
its turning green with ſyrup of : violets, is 
olf itſelf no proof; - becauſe common water 
. does, with ſyrup of violets, change to a faint 
green colour, after it has ſtood ſometime: 
5 but this IJ imagine rather to be a proof, that 
there is in common water an alcaline princi- 
7 ple, vi. abſorbent earth; for rain- water, 
or ſnow- water, have not the leaſt ee 
do green, with the ſaid ſyrup. 
| 4+ Ir ſeems to contain a very little Fog alt 
(leſs than common water) by its nen 
| the ſolution of ſaccharum Saturn (11). 
BB «<5. Ir ſeems to contain n ene of « a- 
lum. % 
From hs 4e of the Sp witers as it 
comes from the ſpring, enn is — 
| aluminous. (115 0H ARE et 
6. FROM its taſte halen more n 
nous, when part of the water is exhaled, 
by being expoſed to Ws an 11 — _ 
and fix weeks (12). 15 
7. FROM its taſte aſtet 3 fourths'of 5 
water was evaporated, which was more harſn 
| and aluminous, than that of the freſh Spaw, 
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or than that which had been ſo Tong expoled 
to the air (13). | 
9. From the alueninous taſte jw the cle. 


(145 27). 


4. FkoM its ſalt Grellirgg . aeg into a 


bliſter on the hot iron (a8 ” 

FC. From: this ſalt loſing its RF taſt 
when calcined a ſufficient time (17), which 
alſo happens to alum, when treated i in a 15 
manner. 

Tun nitrum murale, it is FREY PPS {ſwells 


and riſes in bliſters on the hot iron; likeways 
borax, and the purging ſalt of Scarborough- 


water: but the nitrum murale differs from 
this ſalt in taſte, and, when calcined, falls 
| down into a looſe powder, like lime; which 


this ſalt did not do, tho calcined for a conſi- 


derable time, in a ſtrong fire. 

Bora like ways differs in taſte from this al 
and vitrifies in a moderate heat, in a few mi- 
nutes; which this ſalt did not, after being 


calcined in a ſtrong heat for a conſiderable 
time. This ſalt has not the bitter penetra- 


ting taſte of the purging Scarborough-lalt, 
neither its purging quality. 


1don't however pretend that all thoſe 
marks amount to a demonſtrative proof that 
| there 
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there is alum in this water, but only to a 
great probability: for, to be ſure of it, we 
muſt ſee the alum chryſtalliſed, which is not 
eaſily done “; and requires, for that e 
a greater quantity of ſalt than I had. 
Ix may be objected, that, when oquil 
quantities of this water and new milk were 
boiled together, the milk did riot curdle(6.); 

therefore there can be no alum in it. This 
objection is ſpecious; its validity, however, 
like that of many other things which have ve- 
ty plauſible appearances, can only be determi- 
ned from experiment: wherefore I diſſolyed 
in water a greater proportion of alum, than 


KW there is, or ſeems to be, in this Spam; andy 


when equal quantities of this ſolution, and 


| freſh milk, were boiled cy ah _ N 


did not curdle. 

6. Tn1s water contains very little nit 
it gives not the leaſt ſign of it, when ol. tart. 
b. d. is dropt into it; but the little it contains, 
ſeems to be of the white | calcarious kind: 
and tho' okry- earth is commonly allowed to 
be a conſtituent man in 1 wa- 

* 1 ict 58 en 


vid. IN AW's Inquiry into beeilen pan t. 5 + 
7": 
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ters, yet I am of opinion, that no ſach thing 
exiſts in them in a ſound, natural ſtate ; and 
that it is never to be found, till the acid, 
or whatever it is, that diflolves the iron- 
principle, leaves the water, or, at leaſt, its u- 
nion with the iron-principle, then it ap- 
pears in the form of an okry ſubſtance; but, 
while the diſſolvent of the chalybeate princi- 
ple remains united to it, that is, as long as the 
water continues in a ſound ſtate, okry- earth 
is never to be found in it. The earth, there- 
fore, of this kind, which is left in the filter 
after evaporation and filtration, is owing to 
its diſſolvent principle being loſt in that pro- 
ceſs. And I have reaſon to believe, from ex- 
periments which I have made, that, by re- 


pkated ſolutions, evaporations, and filtrations, 


the pureſt and moſt genuine cryſtals of vi- 
triolum Martis may be all reduced to an okry, 


or bolar earth; eſpecially if the ſolutions be 


made 1 in common water. 


N. Tun quantity of mineral 8 in 


this water varies; and is leſs after a dry ſea- 
ſon, than a wet one (28); an unuſual circum- 
ſtance, which probably proceeds from this 
cauſe, that the water in a wet ſeaſon, riſes 
higher in the veins, which contain the 19 5 

1 


1 Ha — — _ T — CRY 


al 
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| ral principles, and conſequently diſſolves and 
carries a greater quantity of theſe principles 


along with it. Whence it is likewiſe evi- 


dent, that experiments made on this water at 


different times, will not always exactly cor- 
reſpond, but will vary more or leſs, in pro- 
portion to the mineral contents of the water. 

8. Tre tenth experiment ſeems to be an 
indication, that this water contains a vitriolum 
Martis nativum; no other mineral water, that 


I know of, turns green, with ol. tart. p. d.: 
| but, when this oil is dropt into a ſolution of 
| witriolum Martis, it becomes green. And 
| tho' there is no viſible efferveſcence in this 


experiment (10.), yet the many air-bubbles 


| generated ſeems to be the effect of the alka- 
{ li's uniting itſelf to the acid, which kept the 
chalybeate principle diſſolved, and which 


chalybeate principle, being now by the ol. tart. 
diſengaged from its diſſolvent, appears in the 
form of green or yellow clouds; and at laſt is 
found, at the bottom of the glaſs, under the 


form of a ſubtile okry, or bolar earth. 


IT may perhaps be ſaid, that fince there is 
probably alum in this water, the air-bubbles 
are generated by the alkali's uniting itſelf to 
the acid of the alum. To deſtroy this ſup- 


poſition, 
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poſition, I diſſolved alum in water, and that 
in a greater proportion, than it can be in this 
Spau, and then dropt into it ol. fart. p. d.; there 
enſued no efferveſcence, or ſenſihle change 
upon the water; but a few air-bubbles ga- 
thered at the bottom of the glaſs; nothing, 
however, in compariſon of what appeared 
when the 9, tartar, p. d. was dropt into the 
Spaw ; and no more than what formed upon 
dropping ol. tart. p. d. into a glaſs of pe 
river-water. 

9. As chalybeate waters, in ſeveral parti- 
culars, reſemble a ſolution of vitriolum Marti 
in water, hence many have been induced to 
think, that thoſe waters contained a vitriolun 

Martis ſuch as is prepared by art: but ſome 
of the lateſt; and moſt learned authors, a; 
Hoffman, Boerhaave, &c. are of a contrary o- 
pinion, and for a very good reaſon, becauſe no 
vitriolum Martis could ever be found, upon 
evaporation of chalybeate waters : the expe- 
riments however made on this Spaw, ſeem to 
prove that it contains a fixed vitriol of iron; 
for it not only turns green, upon the addition 
pf ol. tart. (10. ), but likeways, upon eva- 
poration, there i is a ſalt left, which has all oe 
Properties of vitriolum Martis. | 
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I diffolved, in a chopin of fountain water, 
vitriol. Mart. gr. xv. and in every reſpect 
treated it as I had done the Hartfell Spaw- 
| water, viz. it was evaporated over the fire, 


till there remained about two ounces ; this 


was filtrated, and exhaled, in a wide glaſs, 
before the fire: there was left in the glaſs gr. 
xiſs of a light-yellowiſh coloured ſalt, and in 


the filter a dark-brown earth. With this 


falt, I repeated all the experiments I had 


made with the ſalt of the Hartfell Spaw ; and 
I had the pleaſure to ſee, that they corre- 


ſponded in every thing, without any material 
difference; only the ſalt left upon evaporation 


of vitriolum Martis, did not riſe in a bliſter _ 


on the hot iron, and, when diſſolved in water, 


gave, with powder of galls, a rediſh tincture 


inclining to purple: whereas the ſalt of the 
Hartfell Spau, being diſſolved in water, with 
galls, ſtruck a blue. The reaſon of which 
1 take to be; that there is a greater propor- 


tion of acid, in the compoſition of the ſalt of 


the Harifell Spaw, than there is in the vitrio- 
lum Martis; for, if you add an alkali, as o/, 
 tartari, to the blue tincture, produced by 


the ſalt of Hartfell Spau, it changes to a red- 
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to the vitriolum Martis, (e. g. if to a ſolution 
of two, three, or four grains of vitriolum Mar. 
tis, in eight ounces of water, be dropt one 
gutt. of ol. vitrioli) this, with powder of galls, 
tho' indeed it changes but ſlowly, will give 
a blue, not a rediſh tincture; and again, if 
the acid is weakened, by dropping into this 
blue tincture ol. tartari, the blue will change 
to a rediſn. And this conjecture ſeems to be 
confirmed by the following experiment, via. 
if vitriol. Mart. be burnt on a hot iron, till it 
becomes quite dry, and of a yellowiſh brown, 


and diflolved in water, it gives much the 


ſame rediſh purple with galls, as before it 
was burnt ; if this burnt ſa/ Martis be pow- 
dered, and the dry powder wrapt up in a ſin- 
gle paper, and left in a room without a fire 
for three or four weeks, it will become moiſt, 
and, when diſſolved in water, ſtrikes with 
galls no more the former colour, but a blue ; 
which, I preſume, is owing to the acidum va- 
n which it has imbibed. 

SEEING therefore the ſalt of Hartfell wb 


has all the properties of vitriolum Martis, I 


cannot ſee; why it may not be allowed, that 
this Spato contains a native, fixed vitriol of i- 
ron: and it is the only water (I know of) 
- which 
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which has been diſcovered 0 contain abe A 
ſalt. 
| +I Philoſophical Tranſactions, No; 26 . 
mention is made of two mineral waters, 
which yielded a real, fixed vitriol of iron, one 
near Eglingham in Northumberland, the other 
near Haigh in Lancaſhire; but theſe waters 
were found by Dr. Cay, who made particu- 
lar inquiry into the matter, not to be mine- 
| ral ſprings, but drifts made for the draining 
of coal-pits ; and that the vitriol found in 
theſe waters, was owing to their running o- 
ver marcaſite beds which had been expoſed 
for ſome time to the air. I was ſuſpicious 
that ſomething of this kind had communica- 
ted the vitriol to the Hartfell Spaw ; but Mr. 
Milliamſon, who diſcovered the ſpring, aſſured 
me, that the water, on which I made the pre- 
ceding experiments, had run over nothing at 


all, after its exit from the ſpring, but was ta- 


ken up by himſelf immediately, as it iſſued 
out of the rock. Dr. James Hunter, Phy- 
ſician in Moffat, afterwards ſent me ſome 
of the ſame water, which he received into 


bottles, by applying their mouth to the ori- 


fice of the vein, in the rock from which it 11 
—_ and from it I obtained cry 
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olum Martis, which were of a paler green 


than the artificial. 


Is Auguſt 1752, this PIR hid Ger of 
violets, ſtruck no green tincture. 

WII 0. tart. p. d. it inintediarely turned 
green, and clouds of a deeper green and more 
in quantity than in Auguſt 1750, were form- 
ed, and that much ſooner chan! in this _ 

Wiru powder of palls i it ſcarce cage 
its colour; and, even after ſtanding ſome 
time, it exhibited but a faint blue. I was at 
a loſs for the reaſon of its giving ſo faint a 
blue with galls ; when, at the ſame time, I 
knew, by its immediately turning green with 
the ol. tart., together with the quantity of 
the clouds that preſently formed, and the 
deepneſs of their green, that it was very 
ſtrong of the chalybeate principle: I there- 


fore ſet the mixture before the . to ſee 
What change a little heat would produce; 


and, when I obſerved that a ſmall heat had 
no effect, I gradually increaſed the heat, till 


bubbles appeared on the ſurface of the water; 
but this occaſioned no change on the colour 
of the water, the faint blue remaining much 
the ſame. I then conjectured, from the wa- 


ter 


— — 
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ter not turning green with ſyrup of violets, as 
in the former experiments, that there was a 


greater quantity of acid than uſual united to 
| the chalybeate principle: and, to diſcover 
| whether my ſuſpicion was right, I dropt into 


the ſame glaſs, containing the water and pow 


| der of galls, one or two gutts (I don't te- 

member which) of of, tart.; and, having 

| mixed it by ſtirring, it immediately 1 
very deep blue. 


From this experiment, I think it appears, 
that a water may be very ſtrong of the cha- 


lybeate principle, and yet diſcover vety little 
of it by the common experiment with galls ; 
| ſo that it may be proper always to try it with 
the ol. tart. alſo: for the ſtrength of the iron- 


principle is, as the colour and quantity of the 


clouds formed by this oil; that is, if the 


clouds are of a light yellowiſh colour and 
ſmall in quantity, the chalybeate principle is 
weaker; if they are of dark brown and more 
in quantity, it is ſtronger; if they are of a 
green colour, the deeper the green and more 
in quantity, the ſtronger is the chalybeate 
principle; which I have found to correſpond 
with truth, by repeated experiments, not on- 
ly on this Shaw, but on ſolutions of vitriolum 

L7z Maris | 


362 ESSAYS Au OBSERVATIONS 


Martis of different ſtrengths, in common wa- 
ter: but, how far this will hold in chaly- 
beate waters that are volatile, I have had no 
opportunity to try. | 
I took a chopin bottle of this water, three 
months after it had been carried fifty ſix 
miles, and poured one half of it into another 
cleanchopin bottle, and then corked them both 
very tight; the one bottle I ſhook frequent- 
ly and ſtrongly for two days; the third day, I 
tried both, with powder of galls and o/. Tart. 
P. d.; with the galls, both gave a very deep 
blue; but the water which bad been ſhaken, 
with the 0. tart. rather yielded a fainter 
green, than that which had not: I let both 
bottles Rand corked up as before for ten or 
twelve days longer, without ſhaking ; then 


tried them again with the galls and ol. art.; 
they both ſtruck much the ſame deep blue, 


tho' not ſo deep as at firſt ; and, with ol, fart. 
the water which had not been ſhaken, gave a 


green, tho' fainter than at firſt ; the other 


ſcarce offered any green; the clouds formed 
in it were fewer, and of a lighter yellow, 


than thoſe of the other. From which it 


mn wn . FR fo. 
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chalybeate principle of this r dh, not 


much nor ſaddenly. © 
Tuis water ſeems to belong to fa ents of 


the agua Martiatæ; for it efferveſces not 


with acids, like the acidulæ and thermæ; nei- 


theirs : hence in general, it may be ſaid to be 


aperient and ſtrengthening, both when uſed 


internally and externally: whence it muſt be 
| of uſe in difeaſes where the ſolids are relaxed 
and the blood too watery and weak. But, 
| altho', when the principles of a mineral wa- 


ter are known, we may, from analogy, de- 
duce its virtues in particular diſeaſes; yet, as 


this method is not ſo certain, no reaſoning 


being equal to experience, I ſhall confine my- 
ſelf to the laſt alone; tho” it is to be pre- 


| ſumed, that there have not been yet ſuffici- 


ent opportunities of diſcovering all the vir- 


| tues of a water ſo lately found out, Howe- 


ver, it has been obſerved to be of great uſe in 


| curing itchy, hot,” tettarous eruptions, old 


obſtinate ulcers and ſores, internally uſed, 


| and externally applied: it has likeways been 


of great ſervice in diſorders of the ſtomach 
and bowels ; in the bloody flux; bloody u- 


of 
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of the menſes 5 obſtruction of the menſes; 


the fluor albus; gleet; rheumatic pains; 
in the firſt ſtage of conſumptions, and even 
when they have been further advanced; in 


preventing miſcarriages; and in reſtoring 
health, when the conſtitution has been im- 
paired by long illneſs : all which will ap- 
pear from the following hiſtories, moſt of 


Which were wrote down from the. patients 


own mouths, and atteſted by the phyſician 
or ſurgeon who attended them.. 


| * Theres were civen in to the 3 with this paper, twen- 


ty two well atteſted hiſtories of patients cured of the above 


mentioned diſeaſes, by means of the Hartfell Spany ; which it 
was thought proper to omit, ſince they would have ſwelled 
this article to a bulk too great for a work of this kind. Bu; 
as the good effekls of this water in conſumptions of the lung 


are ſomewhat extraordinary, and may, perhaps, be doubted 


of by thoſe, who haye imbibed early prejudices againſt all 
chalybeates and aſtringents, i in ſuch caſes; it may not be amiſ⸗ 
to give à place, here, to the two following hiſtories, 

1. Mrs Glendinning, wife to Mr. Robert Glendinning, ſchool- 
maſter in Mefat, aged 51. Was, on the 2oth of December 
1750, attacked with pains in her right ſide; a conſtant ſharp 
pricking pain under the middle of the breaſt- bone; a hard, 
tickling, dry cough 3 thirſt, - difficulty of breathing, and 
frequent gripes in her guts: all which ſymptoms increaſcd, 
till the firſt of January 1751, when ſhe began to ſpit, with 

difficulty, a little thick groſs matter. In the beginning of 
| Februar,” the Pan was ſo mel ſaid and ill-taſted, 
: that 


Its 
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Bron one enters upon a courſe of the 
water, it will be proper to cleanſe the prime 
vie, by an emetic and a gentle purge or two; 
unleſs forbid by ſome particular circumſtances 

nes of 


„ 


chat it made her often vomit: he N waſhed her 


mouth with ſalt and water; but ſtill felt a taſte and ſmell 
which ſhe thought reſembled that of ſtinking fleſh ; ſhe now 


became very weak and emaciated ; had hectie fits and night - 


ſweats : which ſymptoms continued increaſing till the mid- 
dle of April; about which time (having tried no medicines 
before) ſhe began to drink the Hart/el Spa, to the quantity 
of half an Eng/i/ pint every morning. She had ſcarcely 
uſed jt a week, when her breathing became much eaſier: 


after a fortnight, the ſpitting loſt the feetid ſmell and ill- 


taſte ; and, in three weeks, ſhe was perfectly free of the 
pain of her breaſt, cough, ſpitting, difficulty of breathing, 
hectic fits and morningeſweats : and has continued ever 
ſince in good health, O91, 

2. Mrs. Halliday in Barntympan, Wore 28, of a a0 
habit, complained, in the beginning of September 1750, of 
a pain under the upper part of her breaſt-bone, which fre- 
quently darted to the point of her right: ſhoulder ; a pain 
in her head and neck; her breathing was not quite free, and 
ſhe could not lie upon her right-ſide. About the middle of 


October, ſhe began to ſpit florid blood, which continued 


three weeks, at the rate of a ſpoon-ful every day; then 
ſtopped a' week, and returned again. In this manner it 
went on about four months: aſter which, beginning to fear 
the conſequence might be fatal, as many of her neareſt re- 
lations had been carried off by conſumptions of the lungs; 
ſhe applied to Mr. Johnſion ſurgeon-apothecary in Moffat, 
who, finding the ſpitting of blood a and her pulſo 

pry” 
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of the patient: or, if the patient's body has 
been long coſtive, and the excrements harden. 
ed, emollient glyſters may be uſed. Such 
| | ales 


pretty full and frequent, ordered her to be blooded, to 
take the decodtum tamarindorum of the Edinburgh Diſpenſa- 
tory, and to ſwallow four of the following pills thrice a-day. 
R Extradt cort. Peruvian. drach. ii. balſam. Peruvian. ſcrup. i. 
pulu. cori. Peruvian. 9. J. ut f. maſſa, ar cijus ſingul. drachm, 
for mantur pil. xii. The blooding and decoction were repeat - 
ed as often as they ſeemed neceſſary; and the pills were con- 
tinued ten weeks without ſucceſs; for ſoon, after ſhe left off 
ofing them, ſhe began to cough up purulent matter with 
blood. Whenever the ſpitting diminiſned, her breathing be- 
came very difficult; and the pain of her breaſt: increaſed, 
with a-particular 0. all 0 the Went bone when ſhe 
coughed. 
She drack goar' $ 5 ewe's s whey, {<a the 8 of 
June, to the end of Auguſt, without any ſenſible benefit; 
for ſhe continued ſtill to ſpit blood and matter: ſoon after 
this, ſhe was attacked with ſudden fluſhes of heat and morn- 
ing ſweats, which increaſed till the middle of Janaary 1752, 
when ſhe was become feebler, much emaciated, and often 
faintiſh, At this time, ſhe was adviſed to drink the Harfſell 
Spaw in ſmall quantity; but, finding it fit eaſy on her ſto- 
mach, ſhe drunk an Eng pint of it daily. During the firſk 
week after drinking the water, ſhe expectorated dark, bluciſh, 
putrid ſtuff, without blood ; and found her breaſt much 
eaſier than it had been any time from the beginning of her 
illneſs. Soon after, the began to breathe freely; and, after 
having drank the water fix weeks, was perſecily recovered ; 
fince which time, ſhe walked, or rather run, three Scorch 
. in an hour, without * either hurt, or much fatigued 
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2s are plethoric, or have <_ veſſels ew 
ſhould let a little blood. 

Tris water may be 5 at all times of 
the year: tho I prefer the ſummer or warm 
months; becauſe perſpiration is then freeſt, 
and the operation of the water, as an alte- 
rative, is aſſiſted by the warmth of the wea- 
ther: beſides, this ſeaſon is more convenient 
for the uſe of exerciſe, and the patients are 
| leſs apt to catch cold. The propereſt time of 
the day for drinking it, is, when the ſtomach 
is moſt empty, as in the morning, faſting, 
before dinner, and ſometimes in the evening. 
| Some patients have a cuſtom of drinking it 

with their victuals: but I don't approve of 
this; as it may retard, or, in and en 
| hurt digeſtion. 
Tux quantity to be drink is to be debit 
| mined by the age, ſtrength, and other cir- 
cumſtances of the patient: they ought to 
begin with a ſmall doſe at firſt, and increaſe it 
gradually: ſuch as are very weak and much 
extenuated,. ſhould begin with a gill or leſs; 
this quantity they may take twice a-day ; 
and, by degrees, increaſe it, in proportion as 
they recover their ſtrength, till they come to 
drink an Engliſh oY a-day, a pint and an 
half, 


366 ESSAYS Ap OBSERVATIONS 


| balf, or two pints, which is about a Scorch cho- 
pin, and is the largeſt quantity uſually drunk 
of this water in twenty four hours. If the wa- 
ter ſhould be uneaſy on the ſtomach, the pa- 
tient may mix with it an equal quantity, or 
leſs, of new milk, or ſuch a proportion of it 
as may be found moſt convenient: it "wy 
alſo be proper to warm the water. 
As few of the patients, whoſe caſes I have 
collected, obſerved any rule in their diet or 
exerciſe, and nevertheleſs met with a cure; 
this ſhows that there is no great ſtrictneſs re- 
quired in theſe matters: and, indeed, ſuch 
as have any tolerable degree of health and 
ſtrength, need not much recede from their or- 


dinary way of living; tho temperance in eat- 


ing, a moderate uſe of wine, and gentle exer- 
ciſe, is what all infirm people ſhould conform 
themſelves to: but, ſuch as are very weak, 
and much emaciated, or that labour under 
dangerous diſeaſes of the lungs, or abdomi- 
nal viſcera, muſt obſerve a very ſtrict regi- 
men; their diet ſhould conſiſt of what is 
lighteſt and eaſieſt of digeſtion, ſuch as new 
milk, broths, panadoes, thin jellies, freth 
eggs, chicken, veal, fowls, &c.; and a 
_ little wine * be allowed, when not prohi- 

bited 


diſcompoſes 


. 
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bited by the circumſtances | of the- patient 5, 
moderate exerciſe may be proper for ſome, 


and reſt for others; they muſt avoid the night 


air, ſitting on the graſs, and aun thing that 
e mind. 4 

_Uron th firſt uſe of this water, ſome 
complain. that it makes them lick, others 
that it makes their head giddy ; but theſs 
inconveniences almoſt always proceed from 


| their having taken too large a quantity : the 


doſe is therefore to be diminiſhed; and if, 
in a ſmaller quantity, it ſhould be uneaſy on 


the ſtomach, chewing, cinnamon, Or: Cara» 


way ſeeds, or comfits made of them, are 


| frequently uſeful; or any other aromatic, moſt 


agreeable to the patient. It ſometimes. occa- 
ſions gripes, when the inteſtines are weak, on 
account of its coldneſs; it, ought therefore 
to be warmed ; the beſt way of doing it, is, 
to put as much as the patient intends to drink 
at one time, into a vial ; z cork the vial, and 


et it before the fire, or put it into warm wa- 


ter, till it acquires a ſufficient degree of heat. 
On its firſt uſe, it ſometimes purges ſuch as 


are troubled with a diarrhæa; but that is 


to be reſtrained by a gentle emetic, or by 
giving ſome gutts of the tn. p14 in every 
Ack's i i £5 | Cole 


* 
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doſe of the water, or rather ſome little time 


Me K ne ea imm. 


{i before it; or three or four grains of the pil. 
| Matthzi may be given at bed time, and as 
| much, if requiſite, in the morning: it will 
| | be convenient likeways to warm the water. 
| But it oftener occaſions coſtiveneſs; for which 
| it will be proper, now and then, to give a 
tte /. Glaub. polychy. manna, or cream of 


tartar; or, which perhaps is preferable to a- 
ny of them, the purging ſalt of Scarborough- 
water. If, upon catching cold, any fe- 
veriſh fits ſhould ariſe, the uſe of the water 
| ono be ſuſpended till theſe ſymptoms are 
When the water does not paſs eaſily, 
it will be proper to looſen the belly, or give 
diuretics ; and ſuch whoſe ſtrength will per- 
mit, and whoſe veſſels are full of ein ov 
Juices, ſhould let blood. 
Turxx is no determining preciſely Hou 
long it ſhould be drunk; the advantage the 
patient reaps from it muſt decide that: 
ſome have uſed it only twelve days, others 
three weeks, others four, others fix, ſome 
two months, and others many months; and 
il 4 yet they have all been ſo happy as to meet 
1 VMiuoth a cure: ſo that, in general, as long as 
1 there. is any proſpect of its working g a cure, 
» # & wh 
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| its uſe ſhould be perſiſted in; and, tho' the 


patient may think himſelf well, I am of o- 
pinion he ſhould not immediately diſcontinue 


its uſe, but gradually diminiſh the quantity, 
and leave off by degrees. Some recommend 


purging, and other medicines, after the courſe 


is finiſhed; but, if the patient has been cured, 
| all medicines are uſeleſs, and rather hurtful ; 


if the cure has been imperfect, then ſuch 
helps may be called in as the caſe requires. 
As to the external uſe of this water: the 


| praftice has been, to waſh with it, when 
_ warmed, itchy, hot, tettarous eruptions, 


and old obſtinate ulcers, two or three times 
a-day, and, in ſome caſes, during the whole 
day; to keep linnen cloaths wetted in the 
ſame water, applied to the parts affected; 


| which method has been very ſucceſsful: but, 


it muſt be remarked, that the water was 
always uſed internally alſo, in the ſame caſes. 
IT ſeems proper to obſerve, that, as this wa- 


ter, put in bottles, well corked and waxed, 


may be carried to any diſtance, and will keep 
good a long time; longer than either the Fr 
mont water or Liege Span: people living in 
any part of Great Britain, or even beyond 
ſeas, may reap almoſt the ſame benefit from 
ad as 2 who refide i in its neighbourhood, 


ALT, 
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Pigs n. Anr. XIII. 

e pry 2 

l le, Of the various Strength of diffrent: A 

| 4 7 Py aps by RoBERT WuHyTT, MD. 
F. R. S. Fellow of the Royal College of Phy. 
ficians, and Profeſſor of Medicine in the * 
l of Edinburgh. 

HE Rekerend and in genious Dr. Si 
| phen Hales, having informed me, in 
a letter dated May 1751, that he had found 
the ſtrength of lime-water much increaſed, 
by pouring it a ſecond time on quick-lime, 
freſh from the fire; I thought it might be 
worth while to make a few experiments, 
in order to determine, with ſome degree of 

Lertainty, the different ſtrength of different 
lime-waters: from theſe experiments it ap- 
peared, that lime- water acquired a conſider- 
able addition of ſtrength by being poured on 
quick- lime newly taken from the fire; and 
that the firſt water got off quick-Jime, ws 
ſenſibly ſtronger than the aur and ſuc- 


4 Femme ongs . | 155 
1 : Os 


7 Euy on the yinpes pf lime-water, &c. P. 38 & 33 
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On the other hand, _ worthy friend 
and Collegue Dr, A//on, having obſerved, 


ſeveral years ſince, that quick-lime continued 


to communicate its virtues to water much 


longer, than any one, before, had imagined ; 


tells us, that he found afterwards, by expe- 
riments, that half a dram of ſtone quick+ 
lime yielded forty ounces of lime- water; and 
that, after a pound of the ſame quick-lime 
had afforded five hundred pounds of lime- 


water, the water procured from it was as 


ſtrong of the lime as ever . Hence he i- 


magines, that as water can only be impreg- 


nated, to a certain degree, by quick - lime, ſo 
this will happen equally, whether the quick - 


lime be freſh from the fire, or has had five. 
hundred times its weight of water poured on 
It before ; provided the water be allowed time 


enough to extract the virtues of the lime . 
And further affirms, that the ſtrength of lime- 


water cannot be increaſed by flaking new- 
made lime in it, becauſe the water can take 


up no more of the lime than it Maj before 4. 
*Ag 


IM Phitoſoph, Tranſat, vol. 47. p. 266, and D. creation 
on quick-lime, &c. p. 4, 5, & 6, where the ſame thing ij 
affirmed of oiſterſhe!l-lime. 


+ Diſſert. on quick-lime, p. 11. & 53. 
1 ud. p. 11. | 
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As theſe experiments and concluſions ap- 
peared inconſiſtent with what I had advan- 


ced, the Doctor has endeavoured further to 


weaken the credit of my experiments, by ſome 
arguments drawn, chiefly, from the imperfe- 
ction of the hydroſtatical balance, and from 
the nature of quick-lime and its water. In 
order therefore to know whether I might not 
have miſtaken in what I had ſaid, con- 
cerning the ſtrength of different lime-waters, 
I thought it neceſſary to make ſome new ex- 
periments ; an account of which I beg leave 
to lay before the ſociety. 

I. (a) Havine got from my ingenious 


friend Mr. James Gray, a cylindrical copper- 


veſſel ending in a narrow neck, which con- 


tained exactly 100 cubical inches; I filled 
it with the fountain water of this city, and, 


by means of a very nice balance, found it 
weighed 25320 Troy grains *, beſides the 


weight of the veſſel itſelf, which amounted to 
213055 grains, (5 J 


Pp According to Mr. Gray s . the water ; which 


this veſſel contains, only weighs 25318 grains, i. . two. 


gone leſs than we have made it, See above, p. 201. 
difference may have ariſen from. our having put a few 


altho 


rn the veſſel than Mr. Gray did. But 


N 
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| (4) T poured upon 90 grains of calcined oi- 
ſterſhells, newly taken from the fire, and re- 


duced to a powder, 96 ounces, or five hun- 
| dred and twelve times their weight of boil- 
ing water. After 92 hours, during which 
time the infuſion was frequently ſtirred and 


ſhaked, I decanted off the clear water, and 
filtered it thro” a piece of very thick linnen- 
cloth doubled ; by which means it was ren- 
dered free of any cruſts, and equally pellu- 
cid with fountain water. With this lime- 
water I filled the above veſſel, nd wen its 
weight to be 25356 grains“. 

(c) Monpar, at ſeven in the eig 1 
poured upon a pound of calcined oiſterſhells, 
freſh from the fire, ten times their weight 
of water; next morning at ten, I decanted 
off the clear lime water; and having filtered 


ROE 5 ; 8 * : N 
f x E's EL. . 


| altho, in weighing faids' with this veſſel, one might err ſiæ 
times more than this, yet it would not affect the point we, 


have in view, which is not to determine with the greateſt 
accuracy the different ſpecific gravities of different lime- 


waters, but only to ſhew that they are ii front. 


»Tue oifterſhells made uſe of in this, and the following 


experiments, were got from among the rubbiſh on the ſouth 
fide of the  Caltls of ee, a I - 
IN RIS AO * 
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it as above, filled the veſſel with it; it veigh- 
ed 25397 grains. 

(d) Tuzsbay at 1 . 5 
pound of the ſingle lime- water, (c) upon 
one pound of calcined oiſterſhells, newly ta- 
ken from the fire, ſtirring. them well for 
ſome time after; at three quarters paſt ſix 
in the evening, I decanted. off, and filtered 
as above, the clear lime water; and, having 
filled the ugſel with it, ſong, its weight to 
be 25457 grains. 

Hxxce it appears, that 100 cubieal aſi 
of che lime-water (5) exceeds, in weight, 


that quantity of fountain water by 36, grains: 
(e) exceeds it by 77 grains, and (4) by 1 37 


| e et 


Tur ſpecific g gravity . of the ny 
lime-water (6): is to that of fountain-water 
+ nearly, as 704 to 703. The ſpecific gravity 


of the ſingle lime-water (c) is to that of com- 
mon water, nearly as 329 to 328; and the 
double lime-water (4) is in ſpecific” gravity 
to water nearly, as 186 to 18 5. 


IT is obſervable that the. ſpecific gravities 
of the ſingle and double lime- waters (c) and 


(4), are conſiderably leſs than the ſpecific gra- 
vities of the ſingle and double ee (a) 
and 


J7JCͥ ] Üqò.y. VVV ˙‚ We” i of » * 


as 
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A. and B. mentioned p. 39. and 40. of my 

Eſſay on the virtues of lime- water, Cc. But, if 
it be conſidered, that, in making the latter, a 
much leſs proportion of water was added to 
the quick- lime, than in making the former; 
it will appear that this difference of their ſpe- 
cific gravities, does not infer any thing againſt 
the accuracy of the hydroſtatic balance; but 
clearly ſnews, that the ſtrength of lime- 
water varies according to the quantity of wa- 
ter poured on the quick-lime. - 

Ir may be worth while to obſerve, that the 
ſpecific gravities of the lime-waters, (5) (e) 
and (d) did not differ more than their taſtes. 
The firſt was weakeſt and leaſt diſagreeable; 

the ſecond was ſtronger z and the third ſtill 
ſtronger and ſomewhat. pungent. Further, 
while the double lime-water (4) gave, ina few 
minutes, a copper- colour to ſilver; the weak 
lime-water (5) prevured, ne laphible: e 
We e 0 

II. Havine, formerly, 9 chat lime- 
water and claret wine, mixed togethe 
certain proportion, acquired a colour like 

that of gun- powder“: I thought, that, by 
drum en WI, cee e one 


210 ly © on the virtues ” + Sg. p. 47. 
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ſtrong of the lime or not. The reſult of 
the experiments was, that one tea-ſpoonful of 


claret required four tea-{poonſuls of the lime- 


water (6); two and about one third of (c); 


and one and a half of (d), to give it the full 


gun- powder colour. Theſe experiments, 
tho' not ſo accurate as thoſe made with the 
balance, yet clearly demonſtrate a remark- 
able difference of ſtren gth ome hes above 


lime-waters. 


III. TwenTY grains 5 alt of tartar be- 


ing mixed with eight ounces and two drams 
of the weak lime- water (5), after it had ſtood 
five days on the lime, the mixture became 
immediately white and turbid, and ſoon pre- 


cipitated a white powder; which, being ſepa- 


rated from the water, 905 filtration, and dried, 
an prog 25 gr. | 

Tur ſame quantity of elt of tartar, mix- 
ed with eight ounces and two drams of double 
lime- water, that had ſtood eight days on the 
lime, became conſiderably thicker and whi- 


ter than the former; and afforded | rather 


more than 77 grains of white pow 
Tur fame quantity of ſalt of tartar ili 
And with nn ounces and two drams of 


Fn A = N 


- 
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the double lime-water (d), which had ſtood 


24 hours on the lime, gave eight Sins of 
a white powder. 

Ir was obſervable, 8 theſe * 08 . 
waters retained the taſte of the lime, after 


being mixed with the falt of tartar, and this 


equally aſter precipitation, as before it. . 
S1NCE. the earthy powder precipitated by 


q theſe different lime-waters, proceeds holly, 


or almcft wholly, from the waters, and not 
from the fixed. alcaline falt ; * theſe; experi- 


ments (hew, beyond doubt, that double lime- 
| water may contain thrice as much lime, as 
lime-water made by pouring, on darts 
512 times its weight of water. 


IV. 1, Mox DAV 24th December, at ati in 


the evening, I poured upon a dram of freſh 


calcined oiſter-ſhells, reduced to a. e 


520 M of wanne aer. 


. an od this, is, that the e 10 
pitated) by mixing ſalt of tartar with lime-watet, is greater 
or leſs, in Proportion to the ſtrength and quantity of the. 
lime-water ; but not in proportion to the quantity of the 
ſalt. Thus 12 grains of ſalt of tartar, mixed: with / four' 
ounces of: ſtrong lime - water, yielded as much of this matter, 
as the ſame quantity of this er Akers. wing 70 18 
games the ſalt, 
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2. AT the ſame time, Fi poured: upon 4 
pound of the ſame calcined rom 8 # N 
of boiling water. 
3. Torspay, at eleven before: noon, I 
poured fifty ounces of the lime-water N 2 2, 
on nine ounces freſh calcined oifterſhells, 
and, at eight in the evening, I filtered, 
through brown paper, theſe three waters, 
and put ſixteen ounces of each of them in- 
to a paſon by itſelf; and, having placed the 
baſons in a cloſet, where they might be pretty 
free from duſt, I let them ſtand 19 days. 
After this, I filtered the ſeveral waters through 
brown paper, and having collected the earthy 
cruſts, and dried them well; I found, that 


No 1. afforded very near four grains, Ne 2. 


near 12 grains, and Ne 3: waere more than 
3 grains. ee e 
ALTHo' theſe three W ite had at 
the time they were filtrated, quite loſt their 
taſte; yet, obſerving that No 2. and 3. be- 
came turbid when mixed with ſalt of tartar, 


J added eight grains of this falt to twelve 


ounces of theſe two waters; and the white 
powder which was precipitated, ware: dried, 
Weiske juſt one grain at and a half. ; 


Harme 


＋ẽiʒkn d owe ao ne. 
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Havi filtered the lime-waters of Ne 2. 
and 3. into the ſame bottle, before 1 ſuſpected 
that any thing of the lime remained in them, 


it became impoſſible to know, which of them 


afforded moſt of the calcarious powder preci- 
pitated by the alcaline falt, or whether it did 
not proceed wholly from Ne 3.; in which 
caſe, ſixteen ounces of it muſt have contain 
ed 17 gr. of the earthy * of "_ n a. 
and Ne g. only 1 gr. . itt 

SINCE No 2; and 3. were not heh Fra! of 
the lime, altho they had ſtood expoſed to 
the open air 19 days, and had loſt above 
by evaporation; it follows, that the ſureſt 
way of knowing the quantity of calcarious 


earth, contained in lime-water, is to evapo- 


rate it, as Dr. Langriſb did: and, if it be 
objected to this, that all water affords ſome 
earth, when evaporated; the quantity of 
this may be determined by experiment: tho, 
in many waters, it may Www * arg 0 
account of its ſmalneſs. - Rock zac a8 
Ir has been argued as mitt, Uns . 
after many repeated affuſions of water, * 
as ſtrong lime- water as at firſt; becauſe, 
oy as there remains any virtue in en 
the 
ö ten experiments on brutes, p. 31, 
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the water will extract it, and continue to do 


as it can bear. But to this we cannot 4. 
gree: for, tho there is undoubtedly a cer. 
tain degree of ſtrength which lime- water can 
never exceed; yet, in order to communicate 
to water, this degree of ſtrength, ſlaked 
lime may not only be inſufficient, but repeat- 
ed additions of quick- lime may be neceflary; 
unleſs perhaps a very ſmall proportion of wa- 
ter is poured) upon it. Quick- lime, freſh from 
the fire, yields its virtues more cafily, than 
when weakened by long expoſition to the air, 
or by many affuſions of water: the water 
muſt extract the virtues of the latter, while 
the former, by à ſort of | exploſive force of 
its own, quickly impregnates the water. Nor 
is it to be wondered at, that quick-lime, freſh 
from the fire, ſhould, at firſt, impregnate 
water more ſtrongly with its virtues, than it 
does afterwards, This is as eaſily conceived, 
as that boiling water ſnould extract more of 
the virtues of tea or coffee, than cold water. 
The only difference is, that the menſtruum in 
the latter caſe acts more powerfully, while 
in wwe former the ſubſtance to be extracted 
d 


eee, 


ö 
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| affords its finer an. more en * * 
| greater abundance. 7 
U ro eee e the experiments No 1. 
with thoſe of No III. and IV. it appears, that 
the difference between the ſpecific gravities of 
different lime-waters and common water, is 
much more than the weight of the calcari- 
ous matter contained in theſe lime- waters 
there muſt, therefore, be ſomething elſe be- 
ſides this earthy matter, which, .quick-lime 
communicates to water, by. which its weight 
| is increaſed*. Perhaps quick-lime may allo, 
in ſome other way unknown to us, alter the 
ſpeciſia 


* As PO? after its earthy part has been pibeiſt⸗ 
tued by an alcaline ſalt, continues to taſte ſtrongly of the 
lime; it follows, that, beſides this earth, it contains ſome 
more active and ſubtile part, to which its taſte and virtues 
are chiefſy owing : for we know that the calcarious matter 
of lime-water, is perſectly inſipid and void of any other vir- 
tue, than what all abſorbent earths poſſeſs. This active and 
more ſubtile part of lime · water, ſeems to be ſeparated from 
its earth by the alcaline ſalt, which ſtrongly attracts and em- 
braces it. And hence lime- water mixed with falt of tartar,” 
does not loſs its taſte; of the lime by being expoſed to the: 
open air, Does not a ſolution of a fixed alcaline ſalt in Was, 
fer, poured on quick-lime, ſeparate this ſubtile active matter. 
of quick. lime from its earthy part, by ſtrongly attrafting 
it? And do nat ſoap-· leys conſiſt of water and a fund alealine 


{alt united with this active part of quick lime, without any. 
dojo any, of its earthy part ? 


* > 8 


8 
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ſpecific gravity of water. But, whatever 
may be in this, it is evidently unreaſonable to 
deny that lime-water is as much ſpecifically | 
heavier than common water, as the hydroſta- 
tic balance, or other accurate experiments 
ſhew; becauſe: we cannot account for this 
_ exceſs of gravity from any thing we know of 
the contents of lime-water. This is no leſs 
unphiloſophical, than if, one was to doubt of 

univerſal gravity, becauſe philoſophers have 
| hitherto attempted, in vain, to account for 

If we miſtake not the matter much, the 
contrary has always been the opinion of man- 
kind, viz. that every well atteſted fact is to 
be believed, altho' we are ignorant of its 
Cauſe, or cannot ſhew the eee ay in 
which it happens. 

Exovon, it may, pethaps, be thought 
more than enough, has been ſaid, to ſhew 
that the ſtrength of lime - water is very diffe- 
rent, according to the different quantities of 
water poured on quick-lime. However, 1 
muſt be allowed to ſay, that this point, 
which has been diſputed by my good friend, 
is of that conſequence, as to deſerve to be 
fully cleared up; ſince, to ſuch as drink 
lime- water, with a view to the cure of the 

ſtone, 


— 
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ſtone, it is of no ſmall importance to know, 
how it may be prepared, ſo as to have the 


| ſureſt and ſpeedieſt effects. And, as lime- 
water, injected into the bladder, will un- 
doubtedly diſſolve a ſtone lodged there; 


it is evident, that, after the bladder has 


been accuſtomed to the weaker lime-wa- 
ters, or to theſe even ſoftened with a little 


ſweet milk, the diſſolution of the ſtone may 
be much haſtened, by injecting ſuch as are 
more ſtrongly ee with the virtues of 


the lime. 


W1TH regard to the Abe powers | 
of oiſter-ſhell and ſtone-lime water, | I ſhall 


only ſay, that, as in a variety of experiments 

made during the courſe of ten years, I had 
| always obſerved the ſuperior efficacy of the 
| oiſter-lime-water; Ithought it to no purpoſe to 


make a new trial: any one, who doubts on 
which fide the truth is, may eaſily ſatisfy 


| himſelf. But, in making the experiment; 
the calculi ſhould either be immerſed in 2 


large quantity of lime- water, or elſe it ſhould 
be renewed upon them every three or four. 
155 | | 


Cee | AR T. 
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ART. XIV. 


Of the e Virtues of the Root Root of the 
Indian Pink, being Part of a Tae from 
Dr. Joux LininG Phyſician at Charles 
town in South Carolina, 70 Dr. RoB TRT 


WuvyTrT, Profeſſor of Medicine in n the U. 


n of e ede 


— TPHER E is a plant, commonly 
called, by the Carolinians, Indian 
Pint, which grows in this province, the root 
of which is uſed as an anthelmintic, and wa 
firſt communicated to the Engliſb by the In- 
6 
Tux root is 0 given in powder, or an 
infuſion is made of it in boiling water : but 
the powder is moſt effectual. When 1 give 


the powder, I add ſome rhubarb (a ſufficient 
quantity to keep the belly open) and a little 


of ſome of the eſſential oils, as the ol. rut 
ſabin. or abhintb. Toa child of three Hand 
of age, 12 grains of the root in ſubſtance is 
a moderate doſe : and I repeat it morning and 
evening for ſome days; ordering, at the ſame 
time, 


* r — i... - 
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| time, a proper regimen. When the root is | 


given in infuſion, 20 grains of it make a ſuf- 


| ficient doſe for a child of the fame age. 


IT has an advantage above all other anthel- 


| mintics that I am acquainted with, as it is 


leſs nauſeous, and may fafely be given in 
fevers without heating too much: likeways 


| children, when they awake in the morning, 


may be deceived with it, by giving the infu- 


| fon with a little milk, and a ſufficient quan- 
| tity of ſugar, in place of tea. 'Tho' it does 
not always ſucceed in expelling worms; yet 


I have obſerved, that children's complaints 


| were remarkably relieved after havin 8 1 
| it for ſome days, 


I ſhall only trouble you with one ſho hi- 


| ſtory, where I gave it the other day with ſuc- 

| ceſs, I was ſent for to a Negro-child about 
| four years of age, on the ſeventh day of a 

| continual fever: and, as I ſuſpected that the 
| fever was kept up by the irritation of worms, 
I ordered the following, that morning; R. 


aq. theriac. drach. ii. aq. font. unc. iſs. pubv, 


| rad. anthelmie (for ſo J called the Indian 


pink) tart, regenerat. ana ſerup. i. pulu. croct 


| anglic. gr, v. ſacch. q.ſ. M. ſumat coch. unum 
| ſecunda quaque hora, Next morning, I ordered 


a 


a 5 = = 8 = l 
— — r 3 
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4 repetition of the ſame x and, in the after. 
noon, when the child had a ſtool, 30 large 
worms, the teretes, were at once voided ; and 


that afternoon, the fever went intirely off 


and did not return. Next morning I repeat- 


ed the ſame mixture; and, that day, the 


child voided 9 more of the ſame kind of 


_ worms, 


Wurd too great a doſe of the powder or 
infuſion is given, it has ſome ſtrange effects, 


which appear very ſoon after the doſe is ta- 
ken. Children become vertiginous, com- 
plain of a pain in and over their eyes, and 
the muſculi adduffores and abductores oculorum, 


ſeem to be greatly affected, from their irre- 
gular actions; while the other muſcles of the 


eye, ſo far as I have had an opportunity of 


obſerving, remain unaffected. Theſe ſym- 


ptoms, however, ſoon go off; and their re- 
moval may be haſtened by giving ſome weak 
ſpirituous liquor, to which volatiles or ſaffron, 


or any of the warm eſſential oils, are added. 
But, to prevent any of theſe bad effects cf 
this medicine, ſome gutts of the oils before 
mentioned are added, 
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I have been the more particular in my ac- 
count of this medicine, as I imagine it may, 
when properly introduced into practice, be 
of. great uſe in ſaving the lives of many, It 
has been, for many years, uſed in this part 
of the world, not only by all the practiti- 


oners, but en univerſally by the . 


ers. 
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A LT, xv. 
1; he 2 55 of 4 as e, by large Doſe 


; of an alterative mercurial Medicine, com. 
municatled to Dr. PLUMMER ; by Mr, 


GEORGE DENNISTOUN Surgeon in Fal- 
kirk, | | 


BO the month of December 1737, 
a gentleman applied to me for cure: he 
complained, that, for ſome time paſt, he 
had felt pricking pains in ſeveral parts of his 
body, eſpecially about his ſhoulders and ſhin- 
bones, which were now become intolerable, 
He had dry. ſcurfy ſcabs over the whole in- 
ſide of the thighs, the glands of both groins 
were a little tumified; and hard cruſty ſcabs 
were here and there ſcattered upon the ſcro- 
tum, hips, and about the podex. From theſe, 


and other circumſtances, I had no reaſon to 
doubt that my patient's diſtemper was the 


venereal lues; upon which, I raiſed a ſaliva- 
tion with merc. dulc. in the courſe whereof, 


all the ſymptoms gradually diſappeared. I then 


put him upon a courſe of the pil. Ai biopic. 


and 
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and decoction of the woods; by which means, 
he ſeeming to be very well, I flattered my- 
ſelf that the diſeaſe was intirely eradicated. 
| He had no complaints for above twelve 
months; but then he began to feel the old 
| pricking pains, eſpecially in his legs; and, in 
a ſhort time, he diſcovered a ſwelling on the 
moſt prominent part of his ſhin-bone, 
the bigneſs of a walnut, tho' flat; wich 
ſuch ſcabs, &c. as were formerly mention- 
ed: and all this (as he told me) without rea- 
ſon to ſuſpect a new infection. 
| In ſhort, he applied to me a ſecond time, 
and, having adviſed with a phyſician, very 
| eminent in his profeſſion, he defired me to 
put him upon a new courſe of merc, dulc. but 
| to give ſuch ſmall doſes, at ſuch intermediate 
| diſtances, as to raiſe the ſalivation very flow- 
| ly; and, when once raiſed: to the quantity 
| of lib. iii. or lib. iv. in a day, to keep it up 
at that rate, by now and then dropping in a 
bolus, for two months at leaſt; and, at the 
| fame time, to annoint the node on his ſhin- 
bone with ung. mercurial. &c. I followed his 
directions punctually; and, indeed, all the 
| ſymptoms went gradually off, except the 
mene. node, which was little or no- 
thing 
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thing altered, only he felt no pain in it: |} 
was then ordered to give him the pil. Athi- 
pic; and decoct. lignor. after the uſe of which, 
for above a month, he began to feel ſome 
ſtinging pains in the node, and even through 
the whole leg, which daily increaſed. [ 
had read the W of your alterative pills, 
fome time before : and, judging they might 


be more forcible than the pi. MHthiopic. in te- 
moving theſe ſymptoms, and the remains of 


the diſtemper ; I hinted the fame to the Do- 
ctor, and he chearfully agreed to uſe the ons 
in place of the other. I ſhall here obſerve 


that the firſt falivation was raiſed with ſup. Þ 


tv. of merc. dulc. and that he only ſwallowed 
ferup. viii, thtough the courſe of the other; 
by which it would appear that that medicine, 
had by no means become familiar to him. | 
prepared your pills preciſely as directed in 


Medical Eſſays vol. r. art. vi.; only inſtead of 


calhmel, I took the fame quantity of ert. 
dulce. and indeed of the fame kind with 
which I had raiſed the laſt ſalivation: and, 
having divided the maſs, as is there alſo di- 


tected, I ordered him to take three pills morn· © 


ing and evening with a draught decocł. lignrr, 


, after each doſe, and to drink plentifully of 


the 
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the ſame thro the day. This courſe, with 
a due regimen, he obſerved regularly for a 


month: but as he was quite wearied with 
the tedious courſe he had formerly under- 
gone; and, as he afterwards told me, was 


| reſolved his diſeaſe ſhould terminate ſoon, 


either in death or recovery; he frequently 


begged I would increaſe the doſe of pills: 
upon which I allowed him to take four, 


morning and evening, but told him I durſt 


venture no further; and withal what quantity 


of mercury they contained: he at the ſame 


time aſked me, what would be the effect of 


cover-doſing them? I told him, I believed they 


would either cauſe him vomit, or raiſe a ſali- 


vation: this he pocketed up, as being ſigns 


ſufficient to know when to ſtop: in ſhort, 


as he had acceſs to get the pills renewed at 
my ſhop when he pleaſed, without my know- 
ing any thing of the matter; he had taken 


24 pills each day for the continued ſpace of 


ſix weeks, without being attended with the 
ſmalleſt inconvenience': and in that time the 


| erratic pains and node had intirely vaniſned: 
but he afterwards made uſe of the pills, tho 


in ſmaller doſes. Having thus conquered his 
| diſeaſe by his raſhneſs 3 he triumphed” as ha- 
Ddd ving 
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ving alſo conquered the too timorous caution 
of his phyſicians. Upon a calculation, I find 
he had taken unc. xiv. of the alterative pills, 
which may contain about unc. iii. of ſweet 
mercury, from the firſt day of December 
1739, to the firſt of May immediately there- 
after; but that he had taken unc. ix. (conſe- 
quently above ſcrup xv. of ſweet mercury) 
within the ſpace of fix weeks without inter- 
miſſion. And ever ſince he has enjoyed per- 
fect health. From this accidental experi- 


ment, I conceived ſuch a good opinion of 


thoſe pills, that I have frequently uſed them 
ſince, in many different caſes; and with 


much ſucceſs: I have found moſt cutaneous 


diſeaſes yield very ſoon to this remedy; a- 
mongſt others, what is vulgarly called Si. 
bens, which rages in the moorlands near this 
place: whether this diſtemper is really a 
pox, I ſhall not pretend to ſay; only it is at- 
tended with the ſame ſymptoms : and 1 now 
begin to think, that, if theſe pills are given 


in ſuch large doſes as before mentioned, in 
which, I accidentally found there was no 


danger; J don't doubt, but moſt of the di- 


ſeaſes which uſually yield to mercury, may 
be ſubdued by this medicine. 1 ſhall only 


add 
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add that I now omit the refina guajac. and 


- increaſe the quantity of the gum; and 1 
boil the gn. guajac. much longer than is di- 


rected in the Edinburgh Diſpenſatory, which, 
I am _—_ makes OO ES _ 
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4 We e of the fant 1. cl ba, Alx- 


XANDER Moxxo, Student of Medicine in 
the Univerſity of Edinburgh. 


\ 


HO! all anatomiſts agree, that the ſeed 
| ſeparated in the teſticle, paſſes thro 
the epidydimis to riſe in the vas defe- 

rens; yet few have a right notion of even the 
groſſer tubes in which it is conveyed. I have 
luckily made quickſilver paſs farther in theſc 
ſeminal veſſels, and thereby brought more oſ 
them into view, than I ſee deſcribed in any 
anatomical book; as you may judge by the 
preparations and pictures which I now ſend 


you, at my father's deſire, _ 
De Graaf had formerly endeavoured, by 


diſſection, to unravel the epidydimis; and 


paints it *, as riſing from the teſticle in fix or 
ſeven branches, which join at its caput or 
firſt remarkable turn into one pipe, the nu- 


merous contortions of which form the body 


ol 


% Di Vir, Organ, Tab. 1, Fig. 3. & Tab. 4. Fig- 3. 
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of the epidydimis, Ns. at its other en 
in the vas dferenns. 1991 
Tuls ſeems to hava, been e or 
not well underſtood, by moſt of the modern 
anatomiſts, who have - differed - widely, or 


| talked with uncertainty, about theſe pipes; 
| till of late, that the ingenious Pr. Haller, by 


injecting quickſilver from the vas deferens, in 
the manner propoſed by my father in the 


Medical Eſſays *, and cauſing it to paſs as far 


as the teſticle, has been able to explain to us, 
with greater accuracy, the ſtructure of this 
intricate organ . He agrees with De Graaf, 
that. the epidydimis, from the pas deferens to 
its head, ſeems. to, be compoſed of a ſingle 
pipe, which he thinks might poſſibly be un- 


| looſened, as De Graaf. has repreſented; but 


does not affirm his having executed it. At 
its head indeed, he could divide it into ten or 
more vaſcular cones, from which veſſels go 
out, that, after forming a network with com- 
munications, give off ſtreight pipes which 
ſcem to plunge into the body of the teſticle, 
is injection here generally failed, tho he 
ſometimes ee that it W e a few con- 

| voluteg 


ng Vol. v. kn, 1 xx. * 
1 Phil. R No 494. Fx. 
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voluted tubes. e mentions his having thrice 
ſeen a veſſel going off from about the middle 
of the epidydinus towards the ſpermatic cord, 
which he imagines is a /ymphatic. 
THAT this accurate anatomiſt's improve- 
ments, and the additions I am to make to 
them, may be better underſtood; I have firſt 
copied his elegant figure, and then ſubjoined 
ſome others id nid to ns en of toſs 


9 


| TA. ; » ke, 1. __ De. Hauler, 
A. The was affen 
B. The end or laſt turn of the vic din 
0 C. Its body, as it appears when the exter- 
nal membrane is Us off. 3 
P. Its head unlooſened- 
etre. Ge. The paler done into which i 
n divided 2070 505756 
The vaſa ernie. 1 ap rat Ong 
gg. The network with communications. 
. The ſtreight veſſels which ſeem to 
plunge into the' teſticle, 
Ie . 2. The tunica vaginalis of 4 _ 
idle + is cut off, and the teſticle, injected e- 
pidydimis and ſpermatic cord, are repreſent- 
ed covered with their membranes, 


1 
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A. The ſerpentine menen of the « vas 


deferens, 
B. The globus minor, or laſt turn of as 
 epidydimis, from which the ſmall. convo- 
luted veſſel, c, which Dr. Haller ſap- 
poſes to be a lymphatic, riſes. If it 
is ſo, it has not the valvular ſtructure 
common to thoſe veſſels; for I can cauſe 
the quick-filver to flow either wayin it. 
D. The corpus pyramidale. 
E. The body of the epidydimis, where the 
convolutions ſeen thro' the membranes, 
- are larger than they appear in fg. 1. 
F. The head, globus major, or firſt remark- 
able turn of the epidydimis. 
G. Its riſe from the teſticle. 
In fg. 3. and 4. The tunica albugines © is 
taken off from the ſides of the teſticle, and 
turned over upon the epidhdimis. 3 
A. The tunica albuginea. „ 
VVV 
bh. Dr. Hallers freight” pipes from which 
ccc. The ſmall convoluted tubes upon the 
|. fides of the teſtiele are continued. 15 
dd. In fi. 4. Repreſents a number of them 
upon the convex part of the teſticle, at ] 
the greateſt diſtance from the epidydimis. | 
ie. 


n & 


„ 
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Fi. 5. Repreſents the teſticle drawn aſun- 
+ | in its middle from its convex ſurface to- 
wards the epridydimis, 15 

F16. 6. A ſmall piece is in the ande man- 
ner ſeparated from the fide of it. 

Ix both we obſerve Dr. Haller's ſtreight 
vel entering at Yb; and then dividing into 
ccc inumerable convoluted pipes, which com- 
poſe almoſt the hole ſubſtance of the tei. 
i. 

dd. A number of gs where the msec 
on has gone very far. 

N. Tursz preparations had been kept ſe- 
veral months in ſpirits, and ſo often handled 
before the drawings were made, that many 
of the injected veſſels are deſtroyed, and the 
painter could not diſtinguiſh the membranous 
en of the teſticle, 


As many of the moſt accurate anatomiſts, 
and even Winſlow u, have imagined, that the 
body of the epidydimis is compoſed of a num- 
ber of pipes.——As Dr. Haller does not po- 
ſitively affirm his having unlooſened it. 

As the vas deferens is much larger than's any 

- 1 pipe 
Exp. anat. traité de bas ventre. 5 488. 


1 8 


a i Wy ** ns EL . * 8 3 4. / F 5 ts 2 : 
E 3 * , * 1 . ? 


* 


V7 „ + F-1 e - | 


Fc. 
| 4,66 7 
— . Ce) 


r 


5 


| 24 o i; 
» M oY | as el 75 
D 
r 22 


2 


. 
» 
+ "5. 


8 


N TING * 
— * bo ts 
%. 
7 4 


3, ns 


0 
, WY EM 
_ ts -, 


a 


PL CM | 
$/ 4; "96, 
. 27 7 iy TM 
4 "0, 


PHYSICAL aid LITERARY.” 401 


pipe in the ' epidydimis, and as it ſeems diffi- 
ult to conceive how the ſeed can be propel- 
.d thro a tube ſo ſmall, ſo much convoluted, 
ind of ſuch a length as the ſingle one, which, 
according to De Graaf, forms the epidydimis 
on theſe accounts, 1 think, there is reaſon to 
doubt this ſtructure which he aſſerts,” till we 
ave more ſatisfying ga of it than has hi- 
therto been adduced. - -Such the following 
appears to be. If, in attempting to make 
preparations like to thoſe above deſcribed, an 
xtravaſation happens 1 in any part of the epi- 
fydimis, or if any of its convolutions are tied, 
pot a drop of the injection can be puſhed 
firther towards the teſticle than this extrava- 
ation! or ligature: and, if the epidydimis is 
cut acroſs, while quickſilver is poured into 
the tube fixed in the vas deferens, it ſquirts 
out only at one orifice in this cut part; which 
is the plaineſt and moſt convincing demon- 
ſtration of the body of the epidydimis, being 
intirely compoſed of a ſingle tube convoluted 
in a moſt wonderful manner. 

THo' my injection penetrated far into the 
ſeminal pipes ; ; yet ſtill we are unacquainted 
with their origin. De Graaf * attempted in 

E e e | vain 


De vir. org. p. 42. 
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vain to diſcover this by maceration in water; 
nor have anatomiſts ſince his time been more 
ſucceſsful. if 
I have endeavoured Ce times to Gi 
quick- filver from the ſpermatic arteries into 
the ſeminal veſſels; but, tho I made it re- 
turn by the ſpermatic veins, I could never 
cauſe i it to paſs into theſe convoluted tubes, 
Tnis I attempted the oftener, becauſe of 
the ſeeming probability of our being, able to 
determine, better in this than in other glands, 
whether ſecretion is performed in continued 
cylindrical canals, according, to Ruyſch, or, 
by the intervention of follicles, with Mal 
pigbius; ſince we can ſeparate the parts of 
the teſticle, without cutting, and even al- 
moſt without laceration. 


. ART. 
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Arr. XU. 


l eee ans- 


Remarks on gravid uteri, by Doctor Dona 
Monro Tags at London. Fs. 


een Lt 

H E few hiſtories of difſeQions nod fi 
gures there are of gravid uteri, make 

me imagine, that an account of what I ob- 
ſerved in one that fell under my examination, 
illuſtrated with a few figures which I took 


from the ſubject itſelf, . not be unac- 


ceptable to you. 
WulLx I was at Edinburgh laſt y year,” the 


body of a woman, ſaid to be ſix months 


gone with child, was brought to the anato- 
mical theatre 12 which my father deſired me 
to examine accurately, and particularly to en- 
deavour what I could to ſhew the anaſtomofis 
between the veſſels of the womb and thoſe 


of the ſecundines, if there were any ſuch, 


as Nortwyk * affirms there are, and Haller, 


in his We Ln +, n. to. 1 ; 


„ Hi. tat p. I, 4 5 js ju 2.4 33. 
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tho' in private converſation with this laſ 


named gentleman, when I was his ſcholar 


at Gottingen, he told me, that, what he had 


| wrote concerning that ſubject, was upon the 
authority of others, and not from his own 


obſervation ; for that he had had three wo- 


men with child for ſubjects, whoſe: bodies 


he had injected and diſſected; but had found 


nothing like an anaſtomo/is between the uterine 
and ſecundary veſſels in any of them 3 ſo that 


he now believed there was no ſuch om 


as was alledged. 


J opened the — ft this woman; ial 
at firſt, imagined we had been miſtaken 2. 
bout her being with child; for the inteſtines 
came as low down as the ofa pubis, and co- 


vered intirely the uterus: but, in turning 


up the inteſtines, we were ſoon undeceived, 
and ſaw the diſtended womb. l then laid 


bare the deſcending aorta; and, having fix- 


ed a, large pipe of a ſyringe into it, and 
warmed the uterus well, by pouring warm 


Water upon it, and by keeping afterwards 


applied to it ſpunges filled with the ſame ; 1 
injected hot oil of turpentine, coloured with 
very fing powder of vermillion, into the 
gerta; and, ates that, a coarſer injection 


of 
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of melted tallow, diluted and coloured with 


of the former injecting materials. 


My father then demonſtrated to his pupils 


the parts in their natural ſituation; and 1 


made the ſketch of the uterus, as repreſent- 


ed in fab. iv. where the containing parts 
AAAAA, being laid aſide, you ſee the womb 
BBBB, with its fundus, raiſed higher in the 
right ſide than in the left; CCC, the larger 
branches of the arteries on the foreſide of the 
womb of a very ſerpentine form, and ana- 
ſtomoſing with each other; DD, the 
round ligaments; EE, the Fallopian tubes 


fixed to the uterus, a good way below the 


fundus, inſtead of being fixed to its angles, 
as they are in an unimpregnated womb ;—F, 


the urinary bladder, which, in this ſub» 


ject, roſe a good way above the pubes, turn- 


ed down over it with a piece of the 1 * 


ments G, the left ovarium. 

 NexT day, the ſubſtance of the with 
was cut thro' cautiouſly, a little farther fore- 
wards than the round ligaments ; and, when 
the incifion had penetrated into the uterus, 
a ſubſtance appeared which ſeparated quite 
eaſily from the more external-parts, by being 
gently preſſed with the finger; and, by puſh» 
z- ing 
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ing the finger alternately upwards and down. 
wards, ſo much of this ſubſtance was ſepa. 
rated from the womb, as to allow a probe. 
pointed pair of ſciſſars to be introduced for 
enlarging the inciſion, parallel with the fide 
of the uterus, I then ſaw that this ſubſtance 
was a villous membrane, which ſeparated al. 
molt of itſelf from the cut fides of the womb, 
when we attempted to raiſe them. In doing 
of this we could not obſerve any tearing of 
veſſels or fibres, except in ſome places where 
ſmall convoluted arteries were broke off from 
the forepart of the uterus to adhere to this 
villous membrane. In this manner, this 
outer lamella of the chorion was every where 
ſeparated from the forepatt of the wterus, 
which was cut thro' with a pair of ſciſſars all 
around its fundus and edges, as low down as 
the ofa pubis, and was ray ets over r theſe 
bones, | 
Tur uterus was, as near as I eln 174% 

about the thickneſs of an unimpregnated one: 
ſome of the gentlemen who were preſent at 
the diſſection, thought it was ae e and o- 
thers, that it was thinner.. 

Tus ſubſtance of the womb was compo- 
40 of its firm 8 outer membrane which 


is 


. 4 


wma was turne 
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is a continuation. of the peritaneum: this ad- 
hered by a cellular membrane, -thro' which 
2 number of arteries ran, to a red nn. 


ed ſubſtance, which was about one half 


the thickneſs of the man and had a mu- 
ſcular appearance; but I could not obſerve in 


it any real muſcular fibres, laid in regular 


frata—Within- this there was a whiter co- 


| loured ſubſtance, which, on ftretchin g. ap- 


peared plainly to be a cellular membrane, 


| with its inſide ſmooth and poliſhed; but with 


a cellular appearance whenever it was ſtretch» 
ed, by endeavouring to raiſe it from the ſub» 


| ſtance of the uterus: for the internal very 
thin J. 


aembrane, - which covers the inſide of 
the womb, and is continued from the exter- 


diſtinguiſhed. Numerous veſſels, both arte- 
ries and veins, ran every Wikies rm thiseek 
lular ſfubſtanee; © 1 

Is the middle of the car bes of the x ar- 


nith 3 were. 1 e ova p 
Ox the internal eben et, tbe part of: ky 
down over the pubes, 


convoluted arteries were ſeen; and ſome oris 
faces 
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fices of | veins appeared. The outer /amina'of 
the chorion, was ſcabrous, ſucculent, ſomewhat 
villous, of a pale fleſhy colour, and not at 
all tranſparent. The convoluted arteries 
which I formerly ſaid had adhered to it, 
when the womb was ſeparated from it, 
were taken off with a pair of diſſecting for- 
ceps, without any diſcernable tearing of fi- 
bres. Croſs inciſions were then made into 
this outer covering of the ouu,w, and it was 
laid to a fide, when we ſaw the ſecond lamil. 
la or clear tranſparent proper chorion, which 
ſeparated: almoſt of itſelf, from the outer 
membrane; they being only connected toge- 
ther by a very ſine and tender cellular ſub- 
ſtance. This internal Jamella or proper clo- 
rion being cut thro', the fine ammics appeared, 
_ RT Was ne ere eme 
f Iv Tai AB. vi. fe. 1. are nmr AAA 

the edges of the cut uterus, with large ob- 
long orifices of the agree collapſed veins, 
and of the ſmaller round injected arteries;— 
B, the Ps: of the eren dovn'be- 
tween the thighs CC, part of the outer la- 
mina of the chorionj—DD, part of the inner 
ow off the chorion z — E, the ammnios un- 
opened, 
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opened, thro' which is ſeen the Jang in its 


waters. 
Tux membranes hee all cut thro , wed 


the waters let out, we more plainly obſerved, 
as in TAB. v. fig. 1. the fetus A, with its 


head downwards; B, the navel-ſtring twiit- 
ed round its neck;—the placenta CC adhering 


| tothe back part of the womb, with the mem- 


branes DDD, lying folded upon its edges; 
and the cut ſides of the uterus EEE, where 
the orifices of the veins and arteries appear, 


as in the figure formerly referred to; F, the 


vena cava z—G, aorta deſcendens,— H, the 


| inferior meſenteric artery, to ſhew. how high 
the fundus of the womb was raiſet. 


THAT a compariſon of the ſituation of 
this fætus, with others, might be made; I 
ſketched in miniature the outlines of Bidloo's, 


and Albinus's figures. Fig. 2. of TAB. vi. is 


Bidloo's, where the fetus lies in a bended 
poſture, with its head uppermoſt, and its 
placenta adhering to the forepart of the womb. 


| And, fg. 3. of the ſame table, is copied 


from Albinus, where the fetus is with its 


head more perpendicularly downwards than 


in my ſubject; and no more, than the cages 
WE BE 1 5 E 
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of the Placenta adhering: to the back _ of diſt 
the uterus, can be ſeen. like 

Wr ſought diligently for an allies bu gla 
could ſee nothin g that bore any reſemblance mu 
to it. ö 

Tux following as; PIER diluted with WW 
oil of turpentine, was thrown into the umbili. 
cal arteries towards the placenta; and ſome 

of the fame materials, coloured with rad. * 
 "anthiufte, was injected into the umbilical vein. iſ 
————— Tallow, diluted with oil of turpentine, 
and coloured with verdigreaſe, was- likewayz 
thrown into the uterine veins, after its cut 
edges were all tyed. 

Tux farus being taken out, we ſaw how 
far down the placenia adhered to the womb, 
as in TAB. v. fig. 2, where AA, is the low- 
eſt part of the placenta, with ſome of the 
membranes turned upon it ;—BB, a cluſter 
of finuſes, which appeared where theſe mem- 
branes had been taken from C, the entry 
to the cervix uteri; -D, a ſhare of the 

forepart of the uterus turned down. 

rom taking the uterus out of the body, 
and opening the back part of the vagina, 
there was, as in TAB. iv. fig. 3. A, a conſi- 
derable part of the cervix uteri very little 
| diſtended ; 


BP = 


womb to any other part of the “n. 
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diſtended 3 and the os tincꝶ B, appeared 
like a ſmall rima, beſet all around with a 


TIO _ an was 4 with 2 ae 
nucus, 


4 . 3 upper half of ducts 
centa was ſeparated from the womb, to which 
it adhered, by a cellular membrane of a 
ſtronger appearance than what nen | 


4 Ii 
172 


ExTRAVASATE D injection of all gha four 
different kinds, was found between tha Pla. 
cents and uterus; the greateſt part of, u 
however, was of the vermilion injection, 


| that had been thrown into the deſcending 


urta. Tho' the extravaſated injection had 
made its way into the cellular ſubſtance both 
of the werus and placenta ; yet not one ſingle 
veſſel of the placenta was filled with any of 
the injection that came from the uterus; nor 

was a veſſel of the womb filled with that 
which came from the ſecundines.—In ſome 


| places where there was none of the extrava- 
ated injection adhering to the placenta gil _ 


obſerved that it was 1 with the r 
charion; * and 10m 


the womb, eee re, DR were ken a- 


way without laceration. 
Now 
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Mos of the apertures commonly called 
finuſes, were full of the green injection; and 
ſome few of them had a very little of the 
vermilion in them. The internal membrane 
of the uterus was extended over part of each 
of their orifices, and there formed a ſort of 
valve, Some of theſe orifices were ſo large, 
as to have allowed one's little finger to have 
been put into them; while others were ſo 
e as ſcarce t to admit the a pong of a Lee 


tween | hoſe” — The veins cone Fin 
them were of a conſiderable diameter; but 
not ſo large as the ſmuſes themſelves. - 
Tur extravaſation having made the conti 
guous ſarfaces of the Placenta and womb of 
my ſubje& leſs diſtin than I could have 
wiſhed ; I drew ſmall figures of theſe parts, 
from Alhinus's elegant large original ones. 
Fig. 4. of Tas. vi. is the placenta, exhibited 
with its ſurface contiguous to the uterus in 
view; where the engraver has not done ju- 
"Nice, in Mo =: DM the meu, and Ty 
_ the Placenta,” DAPI 
Fig. 5. is better copied, ee the oven 
— of the uterus of his ſubject, ſtrikes the 
oe my the orifices of the cut veſſels in its 
ſubſtance, 
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ſubſtance; and the inſertion of the round li- 
gaments are ſeen, at AA. The numerous 
finuſes ſufficiently ſnew where the placenta ad- 
here to it. To ſome few of the valvular 
membranes of thoſe finuſes, I have put a; 
and 6 is placed near to what repreſents their 
orifices ;= cc, point ſome of the ſerpentine 
{mall arteries ;D, the valvulariprotuberance 
at the back part of the cervix uteri; —e, the 
os tincae with part of the vagina opened. 
TAB, vii. fg. 1. Is the appearance which 
a part of the uterus of my ſubject had, where 
the ſinuſes were not diſtended ; and ſome of 
the ahh his uterine | arteries were en 
ti- ſeen. 3 

of M Hg. 2. A 385 Aj with its bt mem- 
we WM brane cut away, when the er of n 
ts, veins B are ſeen. 


es. Fig. 3. The three veins t e open, ci where 
ed they meet in one trunk. 
in Fig. 14. Is a copy of a little piece of 4 


u- binus's figure, where the finuſes and ſerpen- 
let tine arteries are rea of: on Bauen 


ſize. 
ml Tur en vein en of ſuch a 
he monſtrous ſize, and ſo much larger than the 
its. ſpermatic artery, that I diſſected and made a 


* | | ta 
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draught of them, as repreſented in fig. g. 
where the vein AA, and the artery BB, ap- 
pear twiſted frequently round each other; and 
ſometimes as if the artery entered into the 
vein; C, the fimbriae of the tuba Fallopi. 
ana;—D, the ovarium;—E, part of the hga- 
mentum latum. 
THAT others may judge how long my lub. 
ect had been with child, I have added the 
outlines of the foetus of the natural dimen- 
ſions, in fig. 6. 

Tus, Gentlemen, I heave fairly related all 
that I obſerved in the diſſection of this pre- 
gnant ulerus; and beg leave to be allowed to 
add ſome few remarks upon the whole. _ 

Fou the figure of the womb ] diſſected, 
compared with thoſe of Cowper, Nertwyk, 
Albinus, Hunter and others, it appears, that 
the fundus of the impregnated womb, is al- 
ways greatly extended upwards, in the time 
of gravidation, by which the round liga- 
ments and Fallopian tubes, which are inſerted 
into the angles of the unimpregnated womb, 
are then much lower than the fundus: for, 
in my figure, theſe ligaments and tubes, are 

almoſt one third of the Hength of the womb 
lower 
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lower than its top: and Yeſalius *, Nortwyk + 
and others, have obſerved, that the further 
advanced the woman 1s in her pregnancy, hs 
lower they deſcend. 

Tux uterus, by impregnation, may be foes 
ced into different ſhapes. My figure and that 
of Bidloo, which reſemble each other greatly, 
ſhew, that one fide of the womb may be 
[raiſed much higher than the other. Vater 
and Albinus, have painted the uterus as oval; 
and Nortwyk has repreſented it flat at top: 
but, as all theſe three Gentlemen's figures 
were done from wombs which were previouſ- 
ly taken out of the body, we can form no 
judgment of the ſhape of the womb from 
their draughts ; becauſe when the uterus is 
taken out of the body, it aſſumes a different 
ſhape, according to the manner in which it 
i laid down. In Mr. Hunter's elegant figure, 
which was taken from the «uterus in ſitu, the 
womb is more oblong than in mine. And in 
two other pregnant women I faw diſſected, 
the one ſeven, and the other four months 
gone with child; the uterus was in both more 


e 


* lib. 5. cap, 17. | 
eee $ 77. p 70 


{ 
[ 
| 
| 
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globular than in the preſent ſubject. Poſſi- 
bly the figure of the womb may gradually 


become more oval, as the woman approaches 


to her time. The part likewiſe to which the 
placenta adheres, or the different ſituation of 
the child, may cauſe great variety here. 

The ſtrong outer membrane and cellular 
one immediately within it, did not ſeem in 


any of the pregnant uteri I ſaw diſſected, 


or by the accounts of any authors, to have 


been much altered by the great diſtenfion 
they underwent. 


Heifter *, Nortwyk +, a Mr. Hunter, 
obſerved the ſame muſcular appearance un- 
der this outer cellular membrane, as I did 


without any regular layer of fibres; as 


Ruyſch has deſcribed and painted : nor could 


I obſerve any ſuch regular fibres in a woman 


who died a few hours after child birth, whoſe 
body I diſſected while I was in Mr. LeCat's 
houſe at Rowen, tho Nortwyk || ſeems to 


think, that if they are to be ſeen in any ute- 


rus, 


Anat. Compend. Tom. 2. p. 80. 
I Hiſt. Uteri pars 2 $ 87. p. 106. 

4 Advers, Dec. iii. Tab. 3. Fig. 1. 

| Hiſt, Uteri pars 2. 5 87. p. 107. 
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715, it muſt be in ſuch a one. Some few fi- 
bres there were, that went in an irregular, 
tho' ſomething circular manner ; which, with 
the help of my diſſecting knife, I could have 
carved into a very pretty muſcle. Authors 
have differed much about this muſcle ; ſome 
affirming that they have ſeen it, while others 
have denied that any ſuch thing ever exiſted. 
Theſe different opinions are all taken notice 
of, and quoted, in Byerhaave's Praelect. pu- 


bliſhed by Haller; Vol. v. $ 664. to which 


book I ſhall refer you. 

I have already mentioned, the weld be- 
ing much about the thickneſs of an unim- 
pregnated one : this however is not always 
the caſe ; and authors have differed vaſtly in 
their opinions in this point: ſome alledging, 
that the uterus is always thicker ; others that 
it turns thinner ; while others have affirmed, 
that it does not alter in its thickneſs by im- 
pregnation, This great difference of opini- 
ons, muſt have been owing to the different 
uteri which have been examined. As Dr. 
Nertwyk has quoted the paſſages of different 
obſervators concerning this diſpute ; I ſhall 
refer you to his Hiſtoria Uteri * for their ſen- 

. Ges timents 


Pars 2, 5 80. 
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timents about this matter ; and only obſerve, 
that Dr. Smelie, Mr. Hunter, Mr. McKenzie 
and others, who practiſe midwifery here, and 
have had occaſion to ſee a good number of 
impregnated wombs, are of opinion, that 
in general, the uterus does not alter much in 
its thickneſs, by being diſtended; tho' ſome- 
times it is found thicker, 7 "waive thin- 
ner, than ordinary: and in a collection of 1 
teri in Dr. Smelkie's poſſeſſion, there are 
wombs which ſeem to favour all the three dif- 
ferent opinions. One of the wombs in this 
collection, is remarkably thin, not being a- 
bove the third part ſo thick as an unimpregna- 


ted uterus generally is. If I was to form a 
judgment, from the few gravid uteri J have 
ſeen, I would be inclined to think, that if the 


womb. alters in its thickneſs at all, it rather 


turns thinner ; but the difference is. ſo ſmall, 


for the moſt part, that it is difficult to form 2 
judgment about the matter. I ought howe- 


ver to obſerve, that the gravid uteri will be 


confiderably thicker during life, when they 


are full of blood, than they are in dead bo- | 


dies, where the veſſels are all collapſed. The 


difference was conſiderable, in the bulk and 


thickneſs of the womb, before we injected 


the 
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the veins, from what they were, after we had 


filled them with tallow. 


By ſome few of the fnuſes having a inte 


of the red injection in them, it may be con- 
jectured, that ſome of the ſmall branches of 
the uterine arteries opened into them: but 1 
could not obſerve their orifices ; and they 


themſelves were fo ſmall, that I only faw one 


or two ſmall twigs running along the mem 
brane, that lined ſome of the /inuſes. 


Sinn, neither: in this ſfubjeRt, the leaſt 


drop of either the injection that was thrown 


into the arteries or veins of the mother; nor 


in another woman, who died when four 
months gone with child, whoſe uterine ar- 
teries I injected with coloured tallow; any of 
the injections were found in the ſecundary 
veſſels, tho a great deal of injection, in both 
ſubjects, was found extravaſated between the 


placenta and uterus; I muſt be of opinion, 


that there is no anaſtomoſis between the uterine 
and ſecundary veſſels; and I could eaſily ſee, 
how the extravaſated tallow, injected with 
force, could make its way into the cellular 
ſubſtance both of the placenta and womb. 


Sven ſerpentine convoluted very ſmall ar- 


teries, which Dr. Albinus has taken notice of, 
| and 
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and which I ſaw likewiſe, in this ſubject, on 
the inner ſurface of the womb, are not to 
be obſerved in any other organ of the body, 
ſo far as I remember. 

NoTHiNG remarkable was oblarved i in the 


membranes of the ovum, more than what is 


mentioned by the accurate anatomiſts A/bjnus 
and Haller: but Mr. Hunter obſerved a num- 
ber of veins going from the uterus in conti- 
nued trunks, into the ſubſtance of the outer 
lamella of the chorion, in a pregnant woman 
he diſſected, and whoſe veins he had previ- 


_ ouſly injected with yellow wax: theſe he has 


delineated in one of his figures, which will 


ſoon be publiſhed. We could obſerve none 


of them in our ſubject; but then, all the 


forepart of the uterus was ſeparated from the 


outer lamella of the chorion, before the veins 
were injected. Tho' Mr, Hunter obſerved 
yeins, he could not ſee one artery, continued 


from the womb to the chorion; and the arte- | 


ries of his uterus had been filled with injecti⸗ 
on, as well as the veing, 
In five of the ſubjects mentioned by my 


father, in Medical Eſſays x, two of which 1 


ſaw, che e adhered to the forepart of 


the 


vol. 2, An, 9 


. — 
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the womb ; while in our preſent ſubject, and 
thoſe of Vater and Albinus, the placenta was 
fixed to the back part of it, and Dr. Smellie 
aſſures me, he has found it attached to the 
os uteri, I think therefore it is plain, that 
there is no particular part to which we can 
ſay the placenta is always fixed: from which 
it may be juſtly concluded, that the chorion is 
not all equally capable of being placenta ; and 
that the placenta does not owe its exiſtence to 
the energy of any particular ſpot of the 
womb ; but that it is an original part which 


adheres to whatever place, not only of the 
womb, but of the Fallopian tubes “ or abdo- 


men, + it happens to be contiguous to; where 
it cauſes a conſiderable flow of liquors, by the 
abſorbing powers of its veſſels; in the ſame 
way as the ſucking of the nipple is the moſt 


effectual way of cauſing a flow of milk to 


the breaſts, Thus the part of the human 
womb where the placenta is applied, has its 
extreme veins enlarged into ſnuſes: and the 


{ſmooth ſurface of the womb and its cornua 


in cows, is raiſed into glandular-like bodies 


where each placentg is placed, xn 


* Sce two examples of this in Dx Graar de naler. . 
nis, cap. xiv. quoted from RioL Ax. 
An example of this, in Hill. de q Acad. des dane 1716, 
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Tuo' the contrivance of the blood re- 
turning from the foetus being poured into 
fnuſes, is a very good precaution againſt hae. 


morrhagies ; yet the veins of the womb that 


communicate with thoſe ſinuſes, being fo 
large as they are, one would think, that 
more frequent haemorrhagies might happen 
at delivery, was it not for the oblique man- 
ner in which the moſt internal coats of the 
womb are placed by way of valves over the 
orifices of theſe finuſes; ſo that whenever the 
womb collapſes or contracts, theſe orifices 
are almoſt intirely covered by theſe mem- 
| branes. 

Tux oblique ſituation of the foetus, the 
_ erect, or what is generally called the natural 
one, in the two I ſaw formerly, the tranſ- 
verſe one of Nortwyk and Cowper, perſuade 


me, there is no determined fituation for a 


foetus, as is commonly thought; but that it 
may change places in its Riyrings, as women 
generally feel. 

Ir has long been the received opinion, that 
Foetuſes are moſtly placed in the womb, in 
what is called the erect or natural ſituation ; 
that is, with the child's forepart towards the 
Omer s belly; its head uppermoſt, and re- 
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clined n and downwards, and that in 


the laſt months of pregnancy, or immedi- 
ately before birth, the head, by its weight, 
falls down towards the os uteri, ſo that the 
face of the child is turned towards the as ſa- 
crum of the mother, and in this manner is de- 


lvered. All this account, both of the child's 


poſition, and falling down of the head, I muſt 


doubt of; for, when I attended courſes f 
midwifery J examined a great number of 


women, in all the different times of pregnan- 
cy, from fix to nine months gone with child, 
and in the greater number of them I felt the 
bead down ; and Dr. Smellie and Mr. Hunter 
aſſure me, they have generally obſerved the 
fame thing: ſo that this ſeems to be rather 
what ought to be called the natural ſituation. 
If the child be ſometimes in the erect ſitua- 
tion, and its head falls down, I cannot think 


that this change of poſture is owing to its 


greater weight at this, more than at any 


other time; for, the head of a foetus is 


proportionally larger and heavier, the younger 
it is: but to the child, thro' a natural inſtinct, 
endeav ouring to avoid the preſſure which 
its head would ſuffer by the contraction of 
the bottom of the ng and the detruſion 


of 
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of the diaphragm during labour-pains, and 
that, by being turned, its feet may act with 
advantage, by puſhing againſt the Shs 1 
teri, to aſſiſt the delivery. | 
Tux enlargement of the veins of the 
cab during pregnancy, 1s really ſurpriſing, 
as may be judged by obſerving their tranſverſe 
ſections in their collapſed ſtate, as repreſent- 
ed in the cut edges of the womb; ſee Tas, 
iv, and v. and by the fize of the ſpermatic 
veins, in TAB. vii. fg. 5. I ought however 
to obſerve, that the trunk of the vein is here 
repreſented leſs than it ſhould have been; for 
when the womb was cut out of the body, 
ſome of the injection was, by accident, puſh- 
ed out of the veins, before the figure was 
made. The ſituation of this vein and artery, 
may let us ſee, how eafily Arantius and o- 
ther anatomiſts, before the injecting art was 
found out, might imagine the artery entered 
into the vein ; that the arterious and venous 


blood might be blended together before they 


reached the womb, Injections plainly ſhew, 
there is no ſuch uncommon anaſtomoſis be- 
tween the vein aud artery. 


* 3 de foctu, cap. iii. p. 7. 
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Tur womb, by being diſtended, preſſes 
on the iliac veins, and makes a difficulty to 
the blood returning from the lower extremi- 
ties, and even to the blood returning by the 
branches of the iliac, from the womb itſelf, 
long before the uterus has roſe ſo high as to 
preſs upon the ſpermatic vein : is not then 
this difficulty of the blood's returning by the 
lliacs, the cauſe of the vaſt diſtenſion of the 
ſpermatic veins during gravidation, as well as 


it is often the cauſe of the oedematous legs, 
ind ſwelled Iabia pudendorum, at that time? 
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ART, XVII. 


Additional ee on Gravid Uteri, by 
ALEXANDER MoNRo, Student of Medicine 


Vn the Univerſity of ee” 


Orurir rs, 
AVING wrote to my biether a few 
obſervations which I had made in exa- 
mining a gravid uterus; he deſires me to add 
ſuch of them, as I thought might be a pro- 


per ſupplement to the paper which he ſent 


you lately on this ſubject. 
Tur woman I difſefted was about 155 
years of age, had born four children, and 


was ſaid to be five months gone with child; 


her uterus being almoſt as large as in my bro- 


ther's ſubject, tho' more of an oval ſhape, 


with the forepart of it contiguous to the peri- 
toneum. 

Having obſerved ſo far haſtily, 1 was 0- 
bliged to remove it from the body. 

THE vs incae, then ſeen from the Tagina, 


was conſiderably larger, and the cervix uteri 


Was 


Ng 
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was diſtended lower down than is repreſented 
in your TAB. v. g. 3. which poſhbly might 
be ow ing to this woman's weakneſs, and to 
the number of children which ſhe had born. 

A liquor, of a thicker conſiſtence than 
the oil of turpentine and vermillion which 
my brother made uſe of, being injected into 
the hypogaſtric arteries, filled the ſpermatics, 
and a conſiderable artery in the round lis ament. 
The joining of the trunks of the two former 
upon the ſides of the uterus was ſo large, that 
it was impoſſible to ſay, from which of them 
the branches diſtributed to its ſubſtance were 
derived. The right ſpermatic was ſmall, but 
the left was as large as a gooſe quill; the 
hypogaſtrics being of a middle fize betwixt 
the two.—By blowing air into any of the 
veins, we had ſufficient proof of their mon- 
ſtrous ſize, and of their numerous and very 
large communications; the whole uterus be- 
ing at once inflated. —Correſponding to the 
artery before mentioned in the round li ga- 
ment, I obſerved a large vein in it, which pro- 


bably diſcharged itſelf into the external iliac. 


_ Warn the werus was cut open upon its 


fore part, near three fourths of its thickneſs 


had plainly the appearance of a muſcle; the 
| fibres 


"= 
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fibres being of a pale red or fleſh-colour : and 
when part of it was boiled in water, we 
could not have diſtinguiſhed it from any other 
piece of boiled fleſh; moſt of its fibres then 
ſeeming to run obliquely from the cervix to- 
wards the fundus; others appearing tranſverſe, 
To which if we add the known ſenſibility 
of the womb, and its ſtrong and ſudden con- 
traction at birth, we have enumerated all the 
eſſentials required in he conſtitution of a 
muſcle, | 
As the internal a; or rather ſuccu- 
lent fungous membrane of the womb, eſpe- 
cially where the placenta is fixed, is of a con- 
ſiderable thickneſs; I cannot conceive, how 
any thing like to an orbicular or radiated mu- 
ſcle could ever be alledged to be ſeen n 
its inner ſide, without diſſection. 

THE placenta and fretus were ſituated near- 
ly in the ſame manner, as is repreſented by 
Bidloo; a ſmall ſkerch of whoſe figure is in 
your Tas. vi. fie. 2.: tho' poſſibly the ſitua- 
tion of 'the foetus might have been altered, 
by our having carried the uterus above half a 
mile before we examined it, | 

Tur /iquor ammii was of a clear brown co- 
Jour ; upon adding vil of vitriol, or ol. tart, 
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5. d. to it, no remarkable change could be b. 


ferved : which proves that it contains little 
ferous or urinous; for the oil of. vitriol would 
have coagulated the former, and the latter 
would have betrayed itſelf upon the addition 
of the fixed alcali. When it was brought 
to a boiling heat, it threw. up a thin whitiſh 
ſcum ; and an ounce of it boiled dry, left a- 
bout a ſcruple of what 3 to 50 a _ 
rous coagulum, : 
Wxũ could not obſerve a diet Une e an 
allantois: and, when the urachus was after- 
wards examined, it neither allowed air, wa- 
ter, or quick-filyer, to enter it from the blad- 
der; tho' I have ſeen it pervious for an Wr 
or more in children, born at the full time. 
Tx cervix uteri being now cut open; abs 
whole inner ſide of it was covered over, eſpe- 
cially near to the os 7ince, with cluſters: of 
veſicles, ſome of which were of a conſide- 
rable ſize, filled with a dark brown-coloured 
mucus; and ſmall orifices, containing the 
ſame kind of _ neee in their 1 . 
terſtices. } 188 
Warn the eie was taking off, chuiſh ins 
jection, which had been thrown into the hy- 
pogalirig arteries; was found extravaſated be, 
twixt 
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twixt it and the uterus; many lumps of the 
wax being, as it were, wedged into the ſub- 
ſtance. of the placenta, without having enter- 
ed any of its veſſels We then ſaw many 


| {mall ſerpentine arteries with their orifices o- | 


pening upon the internal membrane of the 
uterus ; and other, generally larger, convo- 
luted arteries, whoſe extremities we could 
not as yet obſerve, appearing prominent in 
the interſtices of cavities filled with the wax; 
and which, in the foregoing paper, are men- 
tioned under the name of -/inuſes: the real 
ſtructure and ſituation of which, being little 
underſtood, tho often talked, of, 1 ſhall re- 
late all that 1 obſerved in this ſubject; and 
then, by comparing it with the common de- 
ſcription, we may better -underſtand what 
Tux finues are ſeen without any previous 
diſſection upon the inner ſide of the uterus, 
chiefly where the placenta has been fixed ; 
for there are but few of them, and theſe ve- 
ry ſmall, in any other part of it. Their fides 
are membranous, that, next to the cavity 
of the womb, being in each very thin, with 
a large orifice in it. They can be readily diſ- 
tended, by blowing air, or injecting a li- 
LEY. quor 
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quor into the veins; or they may be filled 
from the arteries, cho with much greater 


difficulty, as happened in our injection: when 


ſtretched, they appear of a ſpheroidal ſhape 


5 and, the diameter of their orifices being leſs 


than that of their cavities, we may give 
them the name of ſnuſes. Upon diſſecti- 
on, we obſerve arteries opening, at leaſt 
into ſome of them, as I ſhall afterwards 
prove, and conſiderable veins are continued 
from all of them; the veins and fuſes ha- 
ving all large communications with each o- 
ther ; and, tho' ſome of the ſinuſes may have 


only two or three ſmall veins opening into 


them, yet, in general, the diameter of the 
veins continued from them, is not greatly in- 
ferior to that of the ſinus. 

Sick, from this deſcription, it appears, 
that theſe cavities are only the ſomewhat di- 
lated extremities of the branches of the veins ; 


we may account for their formation, from 

the more than ordinary difficulty there is in 
the return of the blood from the gravid ute- 
rus; which being therefore accumulated, 
muſt ſtretch all the veins greatly, but ſuch 


parts of them moſt as reſiſt the leaſt : conſe- 


quently their extremities which are only co- 


vered 
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vered by the lax internal cellular membrane 


of the womb, will be moſt dilated, or put 
on the appearance of ſinuſes ; and this effect 
will be moſt conſpicuous where the greateſt 
flow of liquors 1s, that is, at the place where 
the placenta is attached to the womb; as my 
brother has juſtly remarked. _ 

Ir we compare the above deſcription with 
the common notion of a ſinus, we ſhall find 
they differ widely.— They are generally de- 

fined to be large cavities in the middle of the 
ſubſtance or fleſhy part of the womb, that 
have ſmall branches of arteries and veins o- 
pening into them, with canals, whoſe dia- 
meter is conſiderably leſs than that of the 
ſinus, running obliquely thro the ſubſtance 
of the womb to open upon its inner ſide.— 
But ſince, after a diligent ſearch, no ſinuſes 
of this form could be ſeen in this ſubject; 

as neither my brother nor the accurate Albi- 
nus paint or deſcribe any ſuch; and, as the 
ingenious and diligent Dr. Haller poſitively 


affirms, in one of his lateſt works , that af- 


ter repeated experiments, he chats not ob- 
ſerve them; it ſeems probable, that the 
trunks of the veins have -been miſtaken for 


finules; and their branches, for canals opening 


into 
. Prim. Lin, phyſ. $ 804. 


Oo —_ ID» wr me 


PP ©, 


yy, ye, hey, Oo> 


nm = mM Ht AS odd ws OA oa ap > wena® 


' PHYSICAL AND LITERARY. 433 


into the cavity -of the womb ; nay, a late 


Jearned author applies thefe names of. finuſes 
and canals, to the trunks and branches of the 
veins painted in Alb;nus's 7th table of the 
gravid uterus. 

Tux exiſtence of ſinuſes and candle being 
then i imaginary, and the cavities which we have 
deſcribed-under the name of ſinuſes being in- 
tirely the creatures of impregnation, and not 
to be found in the uterus virgineus ; or being 
at any rate, from the ſize of their orifices, un- 
fit receptacles of the blood; we cannot 
ſurely account for the menſtrual flux or any 
other phœnomenon from ſuch a ſtructure. 

As the 3 were filled by our coarſe in- 
jection, thrown into the arteries, I imagined, : 
that, by a careful diſſection, the openings of 
the arteries into them might poſſibly be ob- 
ſerved ; - but, I found more difficulty than I 
expected, from the ſize and very large com- 
munications of moſt of the finuſes and veins. 
Near to the edges of the placenta, where 
they were not ſo frequent, I was lucky e- 
nough to diſcover, with certainty, ſeveral ori- 
fices of arteries, ſome of which were of a 
conſiderable diameter, opening directly. into 
the /inuſes : and ſince none of the anatomiſts 
Es 2 have 
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have painted or deſcribed theſe openings, tho, 
in the imaginary ſtructure of the fmiſes, they 
are ſuppoſed ; I have cauſed a few of the 
moſt diſtin& to be repreſented in Tas. 7. 
fg. 7. where A repreſents the inner AA 
of the womb, to which the edge of the 
| Placenta had been fixed ;—4, two ſmall arte- 
ries appearing after having pierced the mu. 
cular ſubſtance ccd, their ſerpentine and 
ſpiral turns /, their openings into the fu. 
ſes; which were plain beyond diſpute, when 
the wax was taken out of the fs, and the 
172 gently preſſed, the Jinus being again 
in part filled from it, as is repreſented at 
J. w. Nay, i it is evident; that the arteries had 
communications with the fuſes alſo in my bro- 
ther's ſubject; ſince the placenta was covered 
; over with the extravaſated oil of turpentine 
and vermilion, which was injected into the 
aorta deſcendens ; and which therefore ſeems 
to have filled the muſes, but to have been 
thruſt out of them by the coarſe green injeCti- 
on afterwards thrown into the veins.—, 
ſmall arteries which- were obſeryed every 
where opening upon the internal membrane 
ok the womb ;, others Which ſeem to 
haye been torn in ſeparating the Placenta. — 
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And, in all that part of the womb to which 
the placenta had been fixed, when the cellu- 
lar membranes and extremities of the veins 
were diſſected off; innumerable arteries, of 
all ſizes, from that of a crow-quill down- 
wards, convoluted in a moſt ſurpriſing man 
ner, were obſerved ; which were nothing 
ſo conſpicuous in any other part o of the womb, 
treated in the ſame manner. 
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AC 94 41, Of the Difference between Reſpiration and the 


Abner +6: Motion of the Heart, in ſleeping and wa- 


of 
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F all the parts of the human body, there 

is none whoſe ſtructure is more ſub- 

tile, and whoſe ſeveral functions and uſes are 
leſs known, than thoſe of the brain. It is 
little to be wondered at, therefore, if au- 


thors have failed of giving a ſatisfactory ac- 


count of fleep, which is one particular ſtate 
of this unknown organ. We have elſewhere 


offered our conjectures concerning the reaſon 


why the vital motions continue in time of 
ſleep; when the organs of ſenſe become leſs 
fit to receive the impreſſions of external ob- 
jets ; and when the muſcles of voluntary 
motion are more relaxed and remain at reſt *, 
But, as reſpiration and the motion of the 

. 5 heart, 


* Eſſay on the Vital and other Involuntary motions of a- 


nimals, ſect. xii. 
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heart, ſuffer ſome change in time of ſleep, 
j. e. become then ſlower, fuller and more e- 
quable, than when we are awake *, it may 
be worth while to enquire a a little into the | 
reaſon of this phaenomenon,  - 

Ir has been ſhewn, that as the dilatation 


of the ventricles of the heart, is owing to 


the force of the refluent venous blood; ſo 
their contraction is produced, by the ſame 
blood acting upon them as a ſimulus : and 


that the heart can only be affected by Himuli, | 
In ſo far as it is a ſentient organ, i. e. en- 


dued with feeling 4. Whence it muſt follow, 
that the ſlowneſs of the pulſe in ſleep, and 


indeed in every other caſe, ean only ariſe 


from one or more of the following general 


cauſes. viz. 1. A diminution of the ſtimu- 
lating quality of the blood. 2. Its flower re- 


turn to the heart; or, e degree of 


1 or ene for motion in the RO 
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I. Wurz one has eat or drunk a great deal 
before ſleep; his pulſe will be, not ow, but 
quick and full; becauſe the ſtimulating power 
of the blood is ingreaſed, by a large quantity 
of chyle received into it. Much the ſame 
thing may happen from fleeping in too hot 
an air, or under too great a weight of cloaths; 
for we know, that heat quickens the circu- 
lation of the fluids in all animals. On 
the other hand, when one has faſted long 
before flecp, and lies very cool, his pulſe 
will, in time of it, be unuſually flow. | 
Bur when the blood is neither loaded 
with new. chyle, nor altogether deſtitute of 
it; neither too much heated by cloaths or 
the external air, nor too cool, thro want of 
proper covering; its ſtimulating quality will 
fleep; but will continue the ſame as in a per- 
ſon who is awake in the ſame circumſtances. 
It remains therefore, that the ſlowneſs of the 
heart's motion in time of ſleep, be owing, 
either to the flower return of the venous 
* or to ſome diminution of jo fen. 
ity. 

II. Every one knows, PK ths affections 
of the mind diſturb the motion of the heart; 
that 
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that the pulſe is quicker when we fit of ſtan 
than when we lye; and chat the action of 
the muſcles of voluntary motion, not only 
prottites the return of the blood to the 
heart; but deterifiines it thither, with much 
greater force than uſual. In Neep therefore, 
where the horizontal poſture of the body, 
= quieſcence of the voluntary muſcles, and 
mpoſure of the mind; all concur to render 


the return of the venous blood to the heart, 


more equable and ſlow, the contraction of 
this muſcle muſt be renewed at greater inter 
vals, and with more regularity, than when 
we are awake; and the circulation is quicken- 
ed or diſturbed by ſome, or all; of the above- 


mentioned cauſes, But, if no farther cir- 


cumſtance, tending to retard the heart's mo- 
tion, were found in ſleep, the pulſe thould 
be equally flow and full in a waking perſon 
lying at reſt in a horizontal poſture; and 
whoſe mind is compoſed, as in the ſame per- 
ſon in time of fleep ; which, however, docs 
not ſeem to be entirely the caſe ; for tho thi 
difference may be ſmall, and there may be 
many cauſes which may render it difficult, by 
obſervation, to determine that difference with 
ny degree of certainty ; 10 the remarkable 

ſlowneſs 
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in the much gentler ſleep of perſons in 


health, the pulſe is ſomewhat flower. and 


fuller, than it would be, merely from the 
compoſure of mind, horizontal poſition of 
the body, and quieſcence of the muſcles of 
voluntary motion. Let us therefore ſee, whe- 


ther the ſlowneſs and fulneſs of the heart's 
motion in time of ſleep, may not be in part 


owing, to ſome diminution of the en 
of this organ. 


3. In time of leep, as the peat of the 


ſeveral ſenſes,” is either ſuſpended or much 
impaired ; ſo the ſenſibility or feeling, with 
which the organs of the body are more or 
| leſs endued, ſeems to be rendered leſs acute. 
| Thus we feel ourſelves affected with a kind 
of ftupor, when we are juſt falling aſleep, 
and are then inſenſible of leſſer ſimuli. The 
thin cheum, which, by irritating the wind- 


pipe, keeps us almoſt perpetually coughing 


when awake, gives us little or no diſturbance 
in ſleep: any extraordinary ſtimulus in the guts 
is alſo leſs perceived then; and hence it is, 
that a doſe of any purgative taken at night, is 


much 


ESSAYS. 4D > OBSERVATIONS. 


ſlowneſs mud fulneſs of the pulſe in the deep 


ſleep, accompanying an apoplexy or occaſioned 
by opium, makes it highly probable, that even 


TP 
B 


he 
d- 


S. S8 ESSE AJA 88S ASS 8 


PHYSICAL Aub LITERARY. A 


much longer before it operates, than when it 


therefore, like the other organs of the body, 


becomes leſs ſenſible or itritable in time of 
leep, it will not be ſo quickly excited into 
contraction as uſual, by the venous blood ruſh- 
ing into its cavities; and hence its contracti- 
ons will not only be more ſlowly repeated, | 
but the pulſe will be full, becauſe the ventri- 
cles do not contract, till they are much diſ- 
tended with blood. This will {till further 
appear, if we conſider how remarkably flow 
and full the pulſe is, in an apoplexy, where 
the ſenſibility of all the parts and their apti- 
tude for motion, are much more impaired 
than in common ſleep: and how opium, which 
occaſions ſleep, and leſſens the ſenſe of feel- 
ing every where thro' the body, when given 
in a large doſe, renders the pulſe uncom- 
monly ſlow and full, Thus the heart of a 
frog, into whoſe ſtomach and guts I had, an 
hour before, injected a ſolution of opium, 
was obſerved to beat near four times ſlower 
than uſual; and the auticle and great veins 
leading to the r* were remarkably diſ- 
tended with blood, as was alſo the ventricle 
of the heart before every contraction. At 

K k k | 8 
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the ſame time the other muſcles of this ani- 
mal were fo intirely deprived of feeling as 
not to be, in any degree, affected by prick- 
ing or tearing their fibres *. 

Doxs not the ſlower digeſtion. of the ali- 
ment in time of ſleep, proceed, partly, from 
the periſtaltic motion of the ſtomach and guts 
being then repeated after longer intervals? 
In dogs who have got a large doſe of opium, this 
motion is very much leſſened or totally ſuſpend- 


ed, the food laſt received into the ſtomach re- 
mains there indigeſted, the guts are more 


than uſualy empty, and the lacteal veſſels in- 
viſible +. In ſleep, therefore, not only the 


heart but the ſtomach and guts alſo, become 


leſs ſenſible of the fimulus uſually affecting 


them, and conſequently repeat their contra- 
ctions more ſlowly. 


De Gorter, differing from Hlthows' and 0- 


5 Hud authors, thinks, that the pulſe muſt be, 
not fuller, but ſofter in time of ſleep, becauſe 


the circulation of the blood is allowed, then, 
to proceed more flowly than when we are a- 
Wake. 


Eſſay on the Vital and Involuntary motions, &c. p. 372. 
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wake. But, from what has been faid, it ap- 
pears, that the fulneſs of the pulſe in ſleep, is not 
owing to the quicker circulation of the blood, 
but to a leſs degree of ſenſibility in the heart, 
whereby its ventricles are not excited into 
contraction, till they have been more fully 
dilated, then uſual, by the returning blood. 
It is, however, to be obſerved, that the ful- 
neſs of the pulſe in ſleep, may be owing 
partly, to the fluids paſſing, with greater diffi- 
culty, thro' the very ſmall lateral arteries, and 
the ſecretory tubes of the glands ®, For we 
know that the fulneſs or ſoftneſs of the pulſe 
does not depend, ſolely, upon the quantity of 
blood thrown out by the left ventricle of the 
heart, but alſo upon the more or leſs difficult 
paſſage of this fluid thro' the extreme arteries; 


| fince, in proportion as theſe are obſtructed 


or open, a greater or leſs reſiſtance will be 

oppoſed to the blood projected by the heart. 

AFTER what has been ſaid of the ſlowneſs 
of the heart's motion in ſleep, it will be eaſy 

to ſhew why reſpiration ſhould be performed, 

then, at greater intervals. 
Tur 
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Tz cauſe exciting the alternate contracti- 
on of the inſpiratory muſcles, is an uneaſy 


ſenſation in the lungs, occaſioned . by the 


blood puſhed into their veſſels by the right 
yentricle of the heart x. If then leſs blood 
js ſent, in a given time, into the lungs, in 
ſleep, than when we are awake; the neceſſity 
of new ſupplies of freſh air will be leſſened, 


and conſequently inſpiration will be perſormy 


ed at greater intervals. 

FURTHER, as in time of ſleep, the ſenf- 
bility of the lungs, like that of the heart 
and guts, muſt be ſome what impaired, re- 
ſpiration muſt alſo, on this account, be per- 
formed more lowly ; ; for the inſpiratory 
muſcles will not be excited into action till a 


greater degree of irritation, than uſual, be 


occaſioned by the blood accumulated in the 
pulmonary veſſels. And, to this it is owing, 
that reſpiration is not only ſlower but ſome- 
what deeper in time of ſleep, than in a waking 
perſon at reſt in a horrizontal poſition. 
Iy comatous and apopleQic caſes, where 
all the feelings of the body are much more 
impaired than in ordinary leep, reſpiration is 
not only much flower and deeper than uſyal, 
; = + ty 
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but, ſometimes, after expiration is finiſhed, 


a pauſe of 15, 20, 30, or more ſeconds will 


| intervene, before a new inſpiration is begun, 


Much the ſame thing happens to animals 
who have ſwallowed too gin a _ of 

um %, 1; 

Now, PT it _ ac 8 , 3 . 
deep and interrupted breathing, in ſuch 
caſes, to the inſenſibility which attends thoſe 
diſeaſes of the head; and which opium never 
fails to produce, when taken too liberally; 
are we not hence led to conclude, the leſs re- 
markable change of breathing which hap» 
pens in ſleep, to be owing, partly, to the 
ſenſe of feeling in the lungs, being then 
ſomewhat diminiſhed, tho' in a much leſs 
degree than in thoſe morbid caſes? 

To conclude with ſumming up what has 
been ſaid in a few words; in ordinary ſleep 
the ſenſibility of the heart and lungs ſuffer 
ſo ſmall a diminution, that their motions 


will be very little more affected by it, than 


they would be from the horrizontal poſition 
and reſt of the body, and compoſure of mind 
attending it. In the deeper fleep, which 
ſucceeds great fatigue, the motions of the 

heart 


e Eſlay on the Vital and Involuntary motions, &c. p. 194+ 
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heart and lungs will be more obſervably al. 
tered. And, in the moſt profound ſleep, oc- 
caſioned by opium or a morbid ſtate of the 
brain, where a general inſenſibility reigns 
over the whole body; the pulſe will become 
much more remarkably flow and full, and 
reſpiration lower and deeper. 
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Remarks on the Intercoftal Muſcles, by AL#%+ 
ANDER Mono, F. R. S. Profeſſor of 
Anatomy in the Univerfity of Edinburgh. 


AUR, ſhewed the miſapplication 
1 of Mr. Bayl's propoſed demonſtration 
of the action of the internal intercoſtal muſ- 
cles, from his inattention to the ribs not 
keeping in the fame paralleliſm when they 
are raiſed, as when they are depreſſed, becauſe 
of the greater motion of the lower than of 
the higher ribs; and he took notice of the 
ſame demonſtration, proving equally that 
the anterior part of theſe internal intercoſtals 
muſt act in inſpiration, as Bayke would have 
their poſterior part to act in expiration : but 
neither he, nor any other writer of my ac- 
quaintance, has applied this demonſtration 
of Bayle's, which, granting the paralleliſm 
of the ribs to remain the ſame, is a good 
one, to account for the defect of the inter- 
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nal intercoſtals between the ſpine and the an- 
gle of the ribs, and for the deficiency of the 


external intercoſtals from where the ribs be- 
gin to turn upwatds to the ſfernum; a fact 


which anatomiſts are now all agreed in. 


The application of the demonſtration to this 
purpoſe, is the intention of this paper. 
LET AB (fg. 1. TAB. viii.) be the ſpine, 


CD the /flernum, EFGH, and IKLM two 


ribs; then EK and GM are lines in the di- 
rection of the external intercoſtal muſcles, 
and FI, and HL are in the direction of the 
internal Intercoſtals.———Now, ſays Bayle, 
if both ribs riſe, the angle FEl muſt be in- 
larged, and its hypoteneuſe FI, the fibres of 
the internal intercoſtal, muſt be longer: 
whereas muſcles generally are ſhortened when 
they act. Near to the ſpine, where the ribs 
cannot be brought nearer at one time than 
another, this reaſoning is juſt z and there- 


fore the internal intercoſtals are not placed 


| Nearer to the ſpine than where the motion of 


the ribs is large enough to allow the lower 


rib to approach ſo much to the one a- 
bove it as to do more than compenſate for the 


elongation of the hypoteneuſe of the angle 


FEI, i. e. the internal intercoſtal is only to be 
found 
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found farther foreward than the angles of the 


ribs. 
Nx Ak to the fternum, the cartilages can- 
not be brought nearer; and therefore, when 
they are raiſed up, HL, the fibres of the 
internal intercoſtal may be ſhortened, becauſe 
the angle HM is made leſs: but, if there 
were fibres of the external intercoſtal here, 


as GM, they would be made longer, becauſe 


the angle GH M is enlarged by raiſing the 


ribs; and therefore no external intercoſtal 


muſcles are placed at this forepart of the tho- 


Fdæx. 
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Ax r. XXI. 


The Cure of a Jradtured Tendo Achillis ; by 


the ſame. 


. OZ R predeceſſors were either not ſub- 


ject to the breaking or tearing the ten- 


do Achillis, or it was miſtaken for a ſprain, or 
ſome ſuch other diſeaſe by phyſicians and ſur- 


geons; for it is rarely taken notice of in 
books; and the oldeſt and beſt practiſers 
here aſſure me, they had not obſerved it or 
heard of it, till between twenty and thirty 


years ago; ſince which this accident has 


happened to a conſiderable number of peo- 
ple of this country, of whom I know fix- 
teen, and ſeveral of thoſe have broke the 
tendons of both legs; among the reſt, I have 
been a ſufferer this way; and, upon a compa- 


riſon with my brethren in affliction, my cure 
is the moſt compleat of any I know; there 


being neither pain, ſtiffneſs, weakneſs nor 


_ obſervable ſhriveling in my left leg where the 


tendo Achillis was broken : whereas moſt of 


the other gentlemen have ſome of thoſe un- 


eaſineſſes, 


3 
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eaſineſſes, and ſeveral have all of them. On 
this account, I think it my duty, for the be- 
nefit of future patients, to make my method 
of management as public as I can; which 


probably will be beſt done, by communica- 
ting it to your ſociety. 


When my tendon was torn, it cracked as 


loud as if I had ſuddenly broke a nut under 


my heel; which the company believed had 
happened: and I had ſuch a ſenſation as 
made me imagine that the heel of my ſhoe 
had ſtruck a hole in the floor ; which is the 
feeling that ſeveral have had as well as I: 
while others complain as if they had recei- 
ved a ſmart ſtroke with a ſtone or cane on the 
part. I ſuſpected immediately what the 
caſe was ; and therefore, after feeling where 
the hollow was, between the ends of the 
broken tendon, I took the left foot in my 


right hand, with which I extended the foot 


ſtrongly ; and, as ſoon as I was put 1n a ſeat, 
preſſed down the calf of my leg with my o- 
ther hand: in which poſture. I kept them 
till Meſſ. John Douglas and James Ruſſel ſur- 


geons of this place came ; and, after being 


ſatisfied of the rupture, by preſſing their 


fingers into the hollow between the two ends 
. | of 
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the tendon, they applied compreſſes, and a 
bended board on the upper part of my foot 


and fore part of my leg, which they kept, as 


near as they could, in a ſtraight line, by a 


tight bandage made with a long roller. —This 


dreſſing became ſoon too uneaſy for me to 


bear, and the board was liable to ſhuffle 


whatever care was taken in the application 
of the bandage: therefore I changed it for 


the? following compound one, conſiſting of 


two pieces. (See Tas. viii.) 
Fig. 2. is a foot-ſock or ſlipper A, of 


double quilted tiking; from the heel of 


which B, the quilted ſtrap C, is of ſuch a 
length as to come up above the calf, _ 


Fig. 3. A ſtrong quilted calf- piece L, with 
pye-holes MM on each fide, through which 


a lace, fig. 4. 1s to be paſſed ; and, with a 


buckle N, fo placed on its back-part, that, 
when the lacing was on the outſide of the 


leg, the buckle was in the middle of the 
lower part. Two rows of pyeholes are here 


repreſented on one fide, either of which is 


to be uſed according to the thickneſs of the 
leg. 
HaAvIxG 
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HavinG then wrapped ſoft flannel, ſmoak- 
ed with the fumes of benzoin, round my foot 


and leg; I put on, as in fg. 5. the foot-ſock 


A, and calf-piece L, and bringing the ſtrap C, 


thro' the buckle N, I could by it extend 


the foot, and pull down the calf to what de- 
gree I thought fit, and there ſecure it with 
the buckle. oo. 5 

Tus bandage anſwering my intention quite 
well, I wore it night and day, drawing the 
ſtrap tighter when I inclined to ſleep, and re- 
laxing it when I was fully awake and on my 
guard; at which time, likeways, I placed 
my foot on a ſtool, in the poſture repreſent- 
ed at S, and frequently ſhifted the calf-piece 
or made the Jacing of it looſer, to prevent 
the ſwelling of my foot, which it was in dan- 
ger of occaſioning, when it became too tight, 
by being drawn down by the ſtrap.— After a 
day or two, I found my toes uneaſy, from 
the foot- ſock preſſing them; and therefore 
I undid the ſowing of it at the toes, from d, 
tod; and have cauſed it always ſince to be 
made open there, for others who uſed it. 

DurinG two weeks, I made no motion 
nor effort with my foot ; but was carried 
on a chair, running on caſtors, from one part 
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of my houſe to another. After this, I began 
to move the foot backwards and forewards 


ſo gently as not to give pain, and gradually 


Increaſed thoſe motions; but always ſtopped 
the flexion- of the foot, or extenſion of the 
leg whenever I felt the leaſt uneaſineſs: fre- 
quently I continued theſe motions for half 
an hour together, with the diſeaſed limb ; but 
kept the other as much at reſt as I could. 
Wuen I began to walk, I always put the 
left leg ſome way before the right, that the 
left foot might be well extended; making uſe 
of a cane in my right hand, to Fu any 
danger of falling. 
Tu void between the two ends of the di- 
vided tendon, became inſenſible in few days, 
except that a ſoftneſs was felt there, more 
than any where elſe ; but this part turned 
gradually thicker and harder, till a knot was 
formed in it, which one, in feeling thro' the 


teguments, would have thought to be a piece 


of cartilage, as large as a middle fized plumb, 
which has greatly decreaſed, and become 
lofter, for ſome years paſt; ſo that, at pre- 
ſent, it is much leſs perceptible than for- 
merly. 
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SoMeE weeks after the accident, I began ta 
pour cold water on my leg and foot, cauſing. 

them to be well rubbed immediately after; 


but the water, inſtead of ſtrengthening the 
member, as I expected it would have done, 


made it cold and weak ; for which reaſon I 


ſoon forebore the uſe of it, and cauſed the 
leg to be rubbed twice a- day ſtrongly, with 
unguentum altheae, or ſome ſuch greeſy ſtuff, 
to protect the ſkin from excoriation by the 


friction. This mancewore was continued till I 


began to employ the limb freely. 

Bz IN G obli ged to go abroad after fix weeks, 
I put on a pair of ſhoes with heels about two 
inches high, and applied the machine, which 
[ am juſt now to deſcribe, in the day time, 
inſtead of the former bandage; which, how- 
ever, Was always _ on at "_ for a mont 
more. 7; t 
Tux new i fig. 6. was a piece * 
ſteel, the middle ſtalk of which A, is nar- 
row but ſtrong: the ends BB, are then broad 
and concave, adapted to the convexity of the 
foot and forepart of the leg. Three ſtapples 
CCC, ſtand up from the forepart of the ſteel, 
one being in the middle of each of the broad 
ends, and the third in the middle of the 

ſtalk, 
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ſtalk. All the ſteel except the ſtapples was 
covered with chammoy leather, and the con- 
cavities of BB, were well buffed, as the ſoft- 
er rupture bands commonly are. 

AFTER I had put on my ſhoes and ſtock- 
ings, one end of this machine was put on 
the broad of my foot, nearer the toes than 
the buckle of the ſhoe; and the other end 
was placed on the fore part of the leg: then 


| one ribband, or a thong of leather, . 7.8. 


was put round the foot, and another round 
the leg, to paſs thro' the two ſtapples near 


the ends of the machine, and there ſecured*M 


with ſtraps or buckles, but without being 
drawn tight.—A third ſtrap or ribband, fg. 
9. having its middle D, applied in the hollow 
of the foot, immediately before the heel had 
its ends paſſed on each ſide of the foot, thre 
a ſinus or nooſe EE, of a fourth thong of 
leather F, that came round the quarter-heel 
of the ſhoe, to be afterwards put thro' ti 
middle ſtapple ; where, after theſe ends GG 
were drawn as tight as was thought conveni- 
ent for extending the foot, they were ſecured 
with the buckle, or with knots. See the ap- 
_ plication in fig. 10,—I wore this machine al- 
ways in the day time, for five months : tho', 
| | as 
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as it is inconvenient, by ſnuffling out of its 
place ſometimes; I think a thong of leather 
ſowed at one end to the upper middle part of 
the quarter-heel of the ſhoe, and faſtened at 
the other end to a garter; put above the 
calf of the leg, would ſetve inſtead of it 
without inconvenience.——All that time 
I never walked the ſtreets, but was carried in 
-In going down ſtairs, I al- 
ways put the diſeaſed leg firſt down at each 
ſtep; and, in coming up, I put the ſound 
leg foremoſt, by which I ſhutined the ſtretch- 
ing and retearing of the new ſouldered finew, 
' which, I knew from what others had ſuffered, 
might have made the caſe worſe than it was at 
firſt.—The habit I had got of walking after 
this manner in ſtairs, became ſo much a ſe- 
cpnd nature, that I had afterwards difficulty to 
learn to go up and down in the ordinary way, 
with the feet alternately. 

I continued the high-heeled ſhoes for two 
years, cauſing my boots to be made after the 
fame faſhion, when I began to ride; but 
have gradually ſince retrenched their height, 
till now I wear them of the common make. 

 DvurinG all that time too, I mounted my 
horſe at the right ſide inſtead of the left one, 
C that 
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that 1 might ſhun the rearing my whole 
veight, by the force of the weakened gaſtro- 
cnemei muſcles; and to prevent the accident 
of ſtraining them, in caſe the horſe ſtumbled, 
I kept the left foot deep in the ſtirrup. In 
walking up hill, I put that foot a-croſs; and, 
in ſhort, guarded gens: every other ſtretch- 
ing ſtep or motion. | 
On comparing the ſiae of the calfs of the 

two legs at preſent, the left one is a little 
ſmaller than the right-one, eſpecially in the 
morning; but ſo little, that it is ſcarce per- 
ceptible: thro the day, the difference be- 

comes leſs.— The tendo Achillis that was bro- 
ken, is, as moſt other tendons cured after 
breaking, conſiderably thicker and harder 
than the other; but one muſt be told it is ſo, 
before he can diſcover it by the eye. 
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An Ae of the Diſeaſs « called Mill-Reck th 
the Miners at Leadhills, in'a Letter from 
Mr. JaMEs W1L$soN, Surgeon at Durriſ- 
— fo Arn XANDER Mon 1 * 15 | 


IN obedience . Wy go I and ihe 
have obſerved concerning the diſeaſe, which 
| the people at Leadh:lls-call the mill. rect, and 
which all the inhabitants there are ſubject; to; 
but it moſtly ſeizes, and violently affects the 


men whoſe. daily buſineſs it is to melt down 
the lead. The melting-houſes, where this is 


done, ate called mills; becauſe the bellows 

there are worked by water mills. 
In the lighter ſtage of this diſeaſe, an un- 

eaſineſs and weight is found about che ſto- 


mach, eſpecially near the cartilago enfiformis; 


and ſometimes it appears like a colic in the 
inteſtines. The ſpittle of the ſick is ſweat, 
nd ſomething of a blueiſh colour, reſem- 

bling what one obſerves when he chews lead. 
Ahe pulſe is a little low; the ſkin is all over 
5 cold 
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cold ; and a clammy ſweat frequently breaks 
out,—The legs become feeble with a prick- 
ling numneſs; and there is a debility and 
lazineſs in all the body.—The appetite goes 
away, and they don't digeſt what food they 
take. Sometimes a diarrbæa makes a cure; 


but, if it continues too long, it is very hurt- 


ful.—In this fadium the 8 are yer able to 
go about and to work. 
Bur, if theſe en continue long, 
and ſpirituous liquors are drunk with an em- 
pty ſtomach, or after working lead; the di- 
ſeaſe comes to its ſecond ſtage: in which, 
to the former complaints, are added a fixed 
pain in the ſtomach and guts, eſpecially in 
the lowrer part of the abdomen, extending 
itſelf from the one os ilium to the other. 
The patients become yery coſtive, with the 
ſenſe of ſome what gnawing their inteſtines; 
and the pulſe turns quick with heat on the 
ſkin —Giddineſs, with vehement pain, ſeizes 
the head; which is ſucceeded by an inſenſi- 
bility and delinium, like madneſs of the worſt 
kind; in ſo much that they tear their own 
fleſh, and bite their hands; the extremities 
tremble, and are convulſed: at laſt they fall 


low, the pulſe intermits at every 3d or 4th 
ſtroak, and they die in a coma or apoplexy, 
Tus reek or ſmaak riſing from the melting 
Fart is believed to be the cauſe of this di- 
ſeaſe ; becauſe the melters, who are moſt 
expoſed to the ſmoak which comes out often 
full in their faces, are: moſt ſubje& to this 
diſeaſe, the mill. reeh . The people here ſay 
they have ſeen birds, in a calm moiſt day, 
attempting to fly thro' the ſmoak of ſuch a 
chimney, fall down dead, — Cattle, which 
paſture near to mills, are often killed; and 
therefore ſhepherds take great care to keep 
their ſheep at a diſtance; which, if not by 
the ſmoak, muſt be hurt hy the graſs, which 
I often ſee made blue by the ſmoak falling 
on it. And other animals ſuffer from the 
water impregnated with the W or Wb 
the lead waſhed in it. 

Tux ſymptoms in them are. very like to 
whos men ſuffer. Dogs, in the laſt Rage, lie 
either dull and ſtupid, or bite and ſnatch at e- 
very creature that comes near them: nay, they 
will gnaw and tear up the ground on which | 
they lie, after they cannot ai themſelves 
- Shelf legs. | 
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Tur people at Leadbills are ſo averſe to o- 


pening of dead bodies, that I could never 


prevail upon them to allow me to open any 
who died of chis diſeaſe. But, in a dog 


ner coat of the ſtomach and inteſtines ; and, 


in ſeveral parts, it was turned to a cruſt. 
The guts were much inflammed in ſome 
places, and in others a mortification was begun 


with holes thro' them.— His fæces were very 
| Hard; and, where they were of little quan- 
tity, the coats 'of the e were een and 
Ont paſſage thro them leſs, 9 
Ir proper medicines are given in 4028 firſt 
age of this diſeaſe, the patient generally 
recovers.—If it goes on till giddineſs begins, 


the ſucceſs is doubtful; and when the cure 


is delayed to be attempted a little longer, the 
diſcaſs almoſt conſtantly proves mortal. 


* Iy the work-people at Leadbills would uſe 


tile following precautions, they might ſave 
themſelves from this n " at would 
have it very mild. 


I. No man outer to go to weoth cating; 5 lad 


he on ht to take oily or fat food: the bags 


-mill- 


1 . The fine particles of lead which ſubſide ſlowly in water, 
in which lead has been waſhed, 


who had it; I found fudge ® lying on the in- 
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out than our countrymen. A glaſs of ſweet 
oil pure, or mixed with a little agua vite, 
n be a good morning draught. _ 


II. Paysic ſhould be taken Slings = 


Harveſt, and whenever any effects of the reek: 


are felt. 


HI, Arvenr ſpirits dog to be drunk ve- 
ry ſparingly; and ought never to be taken in 
time of work at the mill, or immediately af - 
ter it. They increaſe and fix _ bad effect 
F 1155 
IV. No mill -· man, when ens by work, 
| oughtto go into cold air; but to put on his 

cloaths immediately, and return to his lod- 
ging, to change his working cloaths for o- 
thers, and cool gradually: by which he would 
prevent catching cold. In this n 7 
are very careſs; + 715, | 

V. IMMEDIATELY 1 re "at 


an; the aliment thould: be en ons 


as broths. - . 


VI. Low and poor eee 


| liable to be affected, and leſs able to under- 
3 b eee nen 


F 4 : 4 + 4 
5 
7 | &. VII. | 
4 3 


mill-men on this account hold much better 
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VII. Warn their buſineſs can allow, they 
ſhould go out of the reach of the reek, to 
breathe an untainted air, and to take victuals 
free from lead. But I muſt caution the la- 
bourers at Leadhills not to take long journeys : 
they are more hurt by n one day : = 
by working two. 
Tux cure of this diſeaſe depends veincihl- 

ly on eleanſing the prime vic: and therefote, 
after blooding ſuch patients, if they are ple- 
thoric, I give them a vomit of emetic wine or 
tartar ; which muſt be a doſe double to what 
would vomit another-perſon ; otherways it 
would have no effect, eſpecially when the 
diſeaſe is violent or has continued long. My 
father, who has had long practice with ſuch 
patients under the mill-reck, has always fine- 
ly powdered vitrum antimunii ready; of which 
he gives half a drachm for a doſe; and du- 
ting its operation, warm water is to be drunk 
plentifully. If the vomit operates well, and 
purges briſkly too, the patient is in 4 fair way 
of recovering; which a ſecond, but a milder 
doſe of ipecacuanna with ſome tartar emetic 
mixed, often makes compleat; but, if the 
emetic neither vomits nor purges, the patient 
is a worſe for it; and a ſtronger doſe 
ſhould 


: 
* 
7 

FS. 


# 
# 
# 


PHYSICAL any LITERARY. 46; 


| ſhould be given ſoon.— If it vomits but does 
not purge, a cathartic of the antimonial kind, 
or of jallap and mercury, in greater than or- 
dinary quantities, ought. to be given: and 
during the time of purging by the emetic or 
cathartic medicine, the patient ought to drink 
warm broth plentifully.— The vemits and 
purgatives ought to de repeated at proper in- 


tervals, till the uneaſineſs in the ſtomach and 
guts, from the diſeaſe, is gone. If theſe me- 


dicines over-do, an opiate may be given. at 


night; but this is to be adminiſtred ſparing- 


ly , leaſt it bring or increaſe coſtiveneſs, which * 


is the worſt thing can befal the patient. At 


the fame time, emollient, anodyne, and lax- 


ative clyſters, are frequently to be injected 


for emptying the guts, if the b 2 
not their duty. _ 


Warn blood or matted are paſſed wich + 


beer, the emetics and purgatives are to be 


abſtained from, till, by healing, balſamic, 
but laxative clyſters, and n food, this ap- 
pearance ceaſe. 

Wren the belly is eh a a 
lient fomentations ſhould be often applied to 
it; but, if the madneſs is begun, little elſe 
can be A than to endeavour to keep the 
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patient quiet during the little time he * to 5 


live. 


Bont r ines k hk zens, that, e com- 


plaints of ſtomach and guts are gone, a prick- 


ling pain and feebleneſs remain in the legs, 
much like to a rheumatiſm ; for which, fri- 


Cition, with a coarſe cloath or fleſh-bruſh, is 
neceſſary. If that fails, ang. nervinum with 


ol. terebinth. mixed, is to be rubbed on every 


night, before the fire; after which, the mem 


ber is to be wrapped in flannel. If theſe 
pains are violent, or the feebleneſs reſembles 
palſy; bliſters ought to be applied to the ſkin 
under which the large nerves are ſituated, 
and the medicines proper in a 1 are to Ow 
given. 

So are ſo waſted before the cure is com- 


pleated, that they remain afterwards emacia- 


ted, weak, and as if they were hectic, with a 
giddineſs in their head: and ſometimes they 
chat to no purpoſe, or ſeem hypochondriac. 


In this condition, the patient ſhould go to 
the country, to rid a-horſe-back ſome miles 


z every day; and, at the ſame time, ſhould take 


bitters with bark and ſteel. If the giddineſs 


continues, I have given with ſucceſs, pilul. 


de myrrh. with a ſmall proportion of campbor. 
e End of the fir? Volume. 
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